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ABSTRACT
The purpose of th is  study is  to -ssess the ro le  of loca l food 
resources in the function of a small Alaskan community at the Northwest 
Cape of St. Lawrence Island. H is to rica l aspects and demographic 
cha rac te r is t ic s  of a resident population of 310 (1972) ind icate that 
a formerly large and dispersed pre-contact Island population nearly 
perished during a period (1878-1903) nf famine and disease. A fter 
immigration from the nearby S iberian coast and a period of rapid growth, 
the population appears to be leveling at about 350 persons, due la rge ly  
to an emigration rate which matches the net rate of increase of about 
2% per year (1958-1972). Prominent a ttr ibu tes of the NW Cape habitat 
are d ire c t io n a lly  d is t in c t  wind-temperature patterns, unstable sea ice 
influenced by coastal t id e  currents and a simple coastline  from which 
migratory food species are harvested at an annual rate (1971-1972) of 
about 1100 sea ls, 240 walrus, 2 whales and 6,000 b irds, and at an 
annual net cost of $40,000 or about 10% of annual community income. A 
d a ily  intake of 180 gm protein per person is  estimated from th is  harvest 
excluding losses during storage and preparation (sea ls , 73 gm; walrus,
80 gm; whales, 16 gm; other species, 11 gm). The flow of potential 
energy through the community is  calculated in k ilo ca lo r ie s  and three 
d iffe ren t methods of graphic d isp lay are used to describe the interaction 
and control of loca l supp lies, purchased supplies and human work. The 
ra t io  of gross annual c a lo r ic  inputs of loca l foods, purchased foods and 
fue ls is  2.3:10:340, with an estimated per capita income of 15x10  ^ kCal
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and $1,300. The calcu lated annual NRC d ie ta ry  c a lo r ic  allowance accounts 
fo r no more than 20% of annual food ca lo rie  input.
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Map of the Northwest Cape Settlement
This map of the community of Gambell is  taken with modifications 
from the " U t i l i t ie s  Master Plan" o f the U.S. Public Health Service, 
surveyed January of 1972 by Harman and Isberg, Engineering Services, 
Anchorage, Alaska.
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2INTRODUCTION AND METHODS
The purpose o f th is  study is  to assess the ro le o f loca l food 
resources in the function o f a small S iberian Eskimo community at the 
Northwest Cape o f St. Lawrence Island, Alaska. This introduction 
discusses aspects o f the lite ra tu re  p a rt ic u la r ly  relevant to th is  study 
and to i t s  general methodology. Chapter I discusses the h isto ry  and 
current demography of the Island and Northwest Cape populations. Chapter 
II presents a b r ie f  areal description o f the prominent physical and 
b io log ica l features of the Island and e spec ia lly  the Cape habitat.
Chapter III discusses the use made o f th is  hab itat by the population 
of the Cape: production techniques, hunt takes and economy. Chapter IV
derives patterns prominent in the use o f lo ca l resources, in tegrating 
the information presented above under the assumption that the community 
is  the focal point o f a system comprised o f in te racting  components, 
whose function may be understood in terms o f energy flow. The 
conclusion o f th is  study evaluates general cha rac te r is t ics  o f the 
community, the l ik e ly  e ffects o f changes and d isruptions in it s  patterns, 
and the u t i l i t y  o f the analysis.
F ie ld  research centered at the NW Cape of the Island was conducted 
the summer o f 1970 (June through August) and the f a l l ,  w inter and spring 
of 1971-1972 (September through May). The use o f p a rt icu la r f ie ld  
techniques adopted fo r sp e c if ic  purposes are discussed in sections 
devoted to them. A very considerable amount o f time was spent in  the 
company of hunters. Interviewing was used only in the in i t ia l  f ie ld
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3period at which time a census, a cap ita l goods inventory and an inventory 
of stored lo ca l food were accomplished fo r the NW Cape. An extended 
walking t r ip  was taken during the month o f August around the periphery 
of the western portion o f the Island, with the exception o f portions of 
the north coast. During the w inter f ie ld  period, data were co llected on 
climate and ice  conditions, the economic in s t itu t io n s  of the community, 
the presence and abundance of food species, hunting practices and hunting 
success, lo ca l foods preparation and storage, and a few interviews were 
conducted on h is to r ic a l aspects of the settlement o f the western Island. 
In view of the d im inishing per capita supply of animal protein in many 
areas of the world (Cole, 1966 im Eh rlich  and Eh rlich , 1970 p 86) and 
the present national concern fo r the fate o f the p rin c ip le  food species 
of th is  community (U.S. House o f Representatives, 92nd Congress, Public 
Law, 92-522), th is  study addresses - -  and intends to address - -  timely 
concerns.
Yet, th is  study does not address a p a rt icu la r problem. I t is  a 
te s t o f a descrip tive  method. Two facts re la ting  to the use o f loca l 
resources have, however, served to narrow it s  scope: marine mammals 
comprise the most important sources of loca l foods, and these foods are 
harvested by the men of the community. The ro les of other food species 
and foods obtained from o ff-Is land  sources are therefore l ig h t ly  treated, 
as are the ro les of the women and ch ildren in  the function o f the com­
munity. An e ffo r t  has been made to bu ild  on the work o f Fay (1958) and 
Hughes (1960) who have studied aspects o f resource u t i l iz a t io n  fo r th is  
community, and the work o f Mann et^al_. (1958), Burns (1962-1973) and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4H e lle r and Scott (1967) who provide background information fo r the Bering 
Sea region. Important to the point o f view of th is  study is  the proposition 
that the fu rther the information concerning a human community is  reduced 
and averaged and the fu rther the diverse ways of using local resources 
are generalized, the fu rther the study is  taken from an understanding of 
the operation of the community. The information presented in the f i r s t  
three chapters is  therefore reduced as l i t t l e  as possible. Reductions 
presented in Chapter IV evolve from the overa ll method of the study and 
may be judged by th e ir  u t i l i t y .
In reviewing the work done on populations o f the American North, two 
generations emerge from the lite ra tu re :  baseline ethnographies typ if ied
by those of Nelson (1899), H rdlicka (1930), Lantis (1946), Birket-Smith 
(1959), Spencer (1959), Ray (1964) and, fo r St. Lawrence Island, Doty 
(1900), Moore (1923) and Hughes (1953), and studies more reg iona lly  or 
to p ic a lly  oriented, Rainey (1947), Ray (1961), Giddings (1961), Foote 
(1961), Van Stone (1962), Oswalt (1963), Gubser (1965), Nelson (1969) 
and fo r St. Lawrence Island, Fay (1958), Hughes (1960) and Murphy (1960). 
Rather than review a large co lle c t io n  o f studies (Oswalt, 1965) with often 
quite d iffe ren t o rien ta tions, i t  appears more useful to review a sing le 
lin e  of work. Reasons fo r chosing the work of Don C. Foote and his 
associates are f iv e - fo ld :  th e ir  studies spanned the American and 
Canadian North, i t  was the longest and most c lose ly  organized lin e  of 
work dealing with the native populations o f the North conceived as human 
eco log ica l, i t  was interrupted in  an untimely fashion (Baird, 1969 
obituary p 168), a quantita tive  approach was attempted from the
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5beginning and f in a l ly  th is  work has had considerable influence on the 
course o f th is  study. A review o f published and unpublished* w ritings 
from 1958 to 1969 is  therefore presented.
Detailed studies o f the ecological problems a r is in g  from the 
re la tion  o f the native Alaskan to h is environment were nonexistent even 
a decade ago (Lan tis , 1955 p 195). Foote and h is associates attempted 
a beginning. A l i s t  o f theses, reports, a r t ic le s ,  unpublished papers, 
research proposals and papers in preparation is  included in  the b ib l io ­
graphy. Two aspects o f these studies have proven e spec ia lly  useful here: 
the types o f data co llected  and various f ie ld  methods appropriate fo r 
it s  c o lle c t io n , and methods used fo r it s  reduction. An apparent danger 
in reviewing work in  progress is  that the d irection  ind icated in  
unfinished studies may d if fe r  from rea lized  re su lts . These differences 
are often keys to the development o f new questions and new approaches, 
e spec ia lly  fo r work which attempts to be quan tita tive . Many issues 
raised therein remain, therefore, conjectura l. Major f ie ld  studies 
were carried  out in  f iv e  geographic areas: Northern Norway (Hammerfest,
Tromsi6: f a l l  1953, summers 1954 and 1957; summer 1964), Northwestern
Coastal Alaska (Pt. Hope, Noatak: 1959-1961, 1964, 1967), Northwestern 
Central Alaska (Kobuk, Shungnak, Ambler: summer 1965), the east coast 
of B a ffin  Island (Clyde Sound to Cumberland Sound: simmer 1966), and
the Central Canadian A rc t ic  ( Ig lo o lik  region: spring 1968). Extensive
and deta iled  base lin e  surveys were produced fo r the Pt. Hope, Kobuk
*
A ll unpublished w ritings and works in  progress are held by the University 
Archives and Manuscript C o lle c t io n , o f the Rasmusen Library o f the Univer­
s it y  o f Alaska.
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6and Ba ffin  Island regions. Plans fo r the in tegration o f these studies 
were formulated, but never carried out (Foote and Chance, 1969). Stepping 
back a moment to Foote's doctoral d isse rta tio n  (Foote, 1965a), a ra tion ­
ale may be found fo r the choice o f data co llected  in these base lin e  
stud ies. The d isse rta tion  addresses two questions: the extent and 
nature o f geographical exploration in Northwestern A rc t ic  Alaska before 
1855 and the extent and nature o f resource u t i l iz a t io n  by the Tigeraq- 
miut, Naupaktomiut and Noatagmiut populations before 1855 ( ib id  p xx- 
xx iv ). Addressing the f i r s t  question, the contributions o f some 40 
European exploration parties (Foote, 1964c p 2) and some 30 whaling 
and trad ing vessels (Foote, 1964a p 16) are documented from primary 
sources, some fo r the f i r s t  time. Addressing the second question a 
theoretica l harvest o f animals and plants by the three populations 
mentioned is  constructed by determining th e ir  composition and d i s t r i ­
bution, probable ca lo r ic  needs and the ca lo r ic  value o f some 25 food 
species harvested. His study makes a considerable contribution to the 
question o f the b io log ica l e ffects o f early  northern populations on 
th e ir  food species. Comparing the types o f data co llected  in the base 
lin e  stud ies, Pt. Hope may be taken as a best example. The fo llow ing 
types o f quantified data were co llec ted : h is to r ic a l background of the
Tigaraqmiut (s ize  and seasonal d is tr ib u t io n  o f the pre-European contact 
population) and current demography, standard meterological and ice  
observations, the biology of food species (age, sex, weight, component 
weights, d is tr ib u t io n ) , the subsistence base o f the community (cap ita l 
goods, wage income, harvest figu res, costs) and it s  seasonal a c t iv it ie s
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7(seal hunts, caribou hunts, whale hunts, b ird  hunts) (Foote, 1968b p 6).
Often represented in  these stud ies, then, are the differences in  
resource u t i l iz a t io n  over time, in  a p a rt ic u la r  area, expressed in  quanta- 
t ive  terms w ith in  a fu l ly  developed h is to r ic a l context. The d irection  
taken in  the types o f data co llected  in  la te r  studies is  ind icated in  
both the study o f  the Upper Kobuk River area (Foote, 1966a), e spec ia lly  
that portion o f the study dealing with the energy budgets o f  the Shungnak 
fishermen (Foote and Greer-Wootten, 1966a), and the Ba ffin  Island studies 
(Foote, 1967d). In the former, the fo llow ing types o f data were co llected: 
to ta l time o f f ish in g  t r ip s ,  number o f miles trave led, number o f minutes 
outboard motors were used, number o f nets se t , number o f hours since the 
nets were la s t  checked, number and weights o f f ish  caught by species, 
r iv e r  flow speed and le v e l,  water temperatures, value o f household and 
hunting goods, number and types o f heating stoves and others (Foote and 
Greer-Wootten, 1966a p 47-49); and in  the la t te r :  wind speed, wave heights, 
spotting range and seal shooting success (Foote, 1967d p 110-116). These 
examples ind ica te  that quantifying data on more and more specia lized  
aspects o f p a rt ic u la r  kinds o f  hunts was becoming an important ob jective 
c f  th is  work. The ra tiona le  is  summarized in  several w ritings by sta te ­
ments such as the fo llow ing:
The primary purpose o f the research is  to id e n t ify , in  
quantita tive  terms, functional re la tionsh ips between 
phys ica l, b io log ica l and so c ia l-cu ltu ra l subsystems.
One technique employed is  the development o f energy 
flow models to describe hunting behavior in  time and 
space (Foote, 1968b p i ) .
This in c lu s ion  o f phys ica l, b io log ica l and so c ia l-cu ltu ra l data is  ambitious,
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8but the objectives of the research are a lso ambitious. The conceptual 
re la tion  between these subsystems is  presented in  most d e ta il,  o f the 
studies seen, by Prozesky (1969 p 9), a former member o f the Environ­
mental Systems Group at McGill Un ivers ity . In th is  proposed study o f a 
caribou hunting system, the physical subsystem is  comprised of te rra in , 
vegetation and weather, whose attribu tes control the movements and work 
accomplished by the human population, and the spatia l and temporal d is ­
tr ibu tion  o f the caribou and th e ir  predators. The b io log ica l subsystem 
is  comprised o f the caribou and th e ir  predators. The so c ia l-cu ltu ra l 
subsystem is  comprised o f man and his technology. A population balance 
is  achieved between the b io log ica l and so c ia l-cu ltu ra l subsystems.
Energy flows from the physical to the b io log ica l subsystem in  the form 
of food, and to the so c ia l-cu ltu ra l from the b io log ica l subsystem in 
the form o f food and m ateria ls. From the so c ia l-cu ltu ra l subsystem 
energy flows to the physical subsystem in  the form o f expenditures to 
maintain su rv iva l. I t  appears, espec ia lly  with reference to component 
models f i r s t  presented in  the Kobuk River study and la te r  in the Baffin  
Island study, that these subsystems are not systems by the d e fin it io n  
developed by Foote's au thorities (Hall and Fagan, 1956 p 61) (M ille r ,
1965 p 193), but rather general categories o f data types, or what is  
referred to as the " f ie ld "  by C o ttre ll (1955 p 9):
...th e  range w ith in  which what is  being observed retains 
i t s  id e n t ity  and affects an instrument in a manner s ig n if ­
ican t to the observer.
Subsystems as they appear in the lite ra tu re  are e ith e r em p ir ica lly  derived
from studies o f troph ic re la tion s , important sources o f energy, important
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9material cyc les, or are a rb it ra r i ly  defined on an areal basis (Odum, H. T ., 
1971 p 58-82).
The study of energy flow has produced powerful techniques fo r the
assessment of the ro le  o f energy sources, p roductiv ity , food chain
e ff ic ie n cy  and other basic parameters o f b io log ica l systems.
The in teraction  o f energy and material in  the ecosystem 
is  o f primary concern to e co log is ts . In fa c t ,  i t  may 
be sa id that the one-way flow of energy and the c ircu ­
la t io n  of materials are the two great p rin c ip le s or 
"laws'1 o f general ecology, since these p rin c ip le s apply 
equally to a l l environments and a l l  organisms inc lud­
ing man (Odum, E. P., 1963 p 38, emphasis author's).
Foote does not usually  discuss the in te raction  of energy and materials in
the physical and b io log ica l subsystems which support u t il iz e d  food species
but only w ith in  the human system under study. Often the d irection  is  to
assess the hunt take in terms of nu trien t value or energy (k ilo ca lo r ie s )
and in l ik e  fashion the e ffo r t necessary to secure the nutrient (Foote,
1968b p 23). This is  the energy budget approach (Juday, 1940). Foote
and Greer-Wootten point out (1966a p 7-8) that the f i r s t  attempt (Shungnak
fishermen) to construct systems models o f Eskimo hunting behavior suggests
two re su lts : there is  a need fo r more accurate measurement of the physical
environment, and su ff ic ie n t functional re la tionsh ips are id en tif ied  to
stimulate computer simulation stud ies. These studies progress in two
d irections: the seal hunting behavior o f the Eskimo, and computer mapping.
The Shungnak study may then be reviewed as the most thorough attempt seen
to reduce and integrate the data co llected  to terms of energy flow.
In th is  study ( ib id  p 34-52) the authors define catch per un it e f fo r t  
(CPUE) as the fish  caught (number, weight o r nutrien t value) divided by
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
10
the number o f nets set m u ltip lied  by the time in hours since the nets
were la s t  checked (see also McLaren, 1958 p 25, 44 fo r CPUE on a s lig h t ly
d iffe ren t basis: number ringed seals/hunter/day/seal population o f area/
water area w ith in  10 miles o f shoreline). He found that CPUE d iffe red  
s ig n if ic a n t ly  from net s ite  to net s ite  fo r a l l  f ish  species when the 
s ite s  were c la s s if ie d  on the basis o f r iv e r  speed (ib id  p 37). Mean CPUE 
could also be d iffe ren tia ted  according to net location  on the feeder 
streams or the main r iv e r . Tests fo r the nu ll hypothesis were made fo r 
both these re la tionsh ips and re jection achieved at the .05 level o f 
s ign ificance .
E ssen t ia lly  we have made a te s t at an ecotone... I f  the 
fish  respond in  the postulated manner to inputs from 
the physical subsystem, and i f  the hunter's perception 
o f the changes in  r iv e r  level are re flec ted  in changes 
in net s ite s  to locations with a higher p robab ility  of
a catch so that net s ite s  returns are d iffe ren tia ted ,
then an inference may be made that the theoretica l 
model has withstood th is  f i r s t  attempt at v a lid  te s t­
ing ( ib id  p 38).
The theoretica l model referred to is  fa r too complex to reproduce here.
It was of course not possible to trace component in teractions throughout 
the system as a whole, only that r iv e r  speed influences where the f ish  
are found which influences where the fishermen set th e ir  nets. Any 
fa m ilia r ity  with r iv e r  net fish ing  fo r anadromous fishes indicates that 
the analysis has progressed no further than common sense. Perhaps the 
quan tifica tion  o f common sense is  one o f the purposes o f resource u t i l i ­
zation assessment. The app lication o f the nu ll hypothesis does not t e l l  
us that the re la tion sh ip  we have observed e x is ts , but only that i t  is  
very un like ly  that i t  does not e x is t ,  which is  not the same thing. A
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f in a l note on the methodology of th is  study ind icates the very in tentional
combination of a c lu s te r o f physical s c ie n t if ic  data which might in te res t
a b io log ica l eco log is t and the behavioral s c ie n t if ic  data which might
in te rest a decision th eo ris t.
Future f ie ld  research should be undertaken as an in te r­
d is c ip lin a ry  team e ffo r t  with p a rt icu la r studies in  
hydrology, a deta iled  consideration o f each net s it e ,  
and the changing chemical composition of f is h  with time.
The analysis of data should, in the second generation
o f model bu ild ing , take in to consideration a set o f new
parameters, e spec ia lly  those dealing with human moti­
vation and environmental perception (ib id  p 42).
On a basic methodological le v e l,  there is  redundancy in  the inclus ion  o f
behavioral elements in energy flow models. "Human needs" are included
as subsystem components ( s o c ia l-c u ltu ra l) on an equal basis with b io log ica l
and environmental components ( ib id  p 24) (Foote, 1967d p 3). The hope of
studies o f energy flow in human groups has been from the beginning to
discuss and perhaps understand human behavior in terms o f the flow of
energy surrounding i t .  In a word, "...energy ava ilab le  lim its  what man
can do and influences what he w ill do" (C o tt re ll,  1955 p 2, emphasis
author's). The Prozesky paper discusses hunting a c t iv it ie s  as operating
w ith in physical constra in ts o f d istance, te rra in  and e ffe c tive  hunting
range. I f  decision making patterns are s ig n if ic a n t ly  influenced by the
energetics o f the hunt i t s e l f ,  then the inc lus ion  of decision components
is  unnecessary. A c la r if ic a t io n  of th is  very fundamental point appears
imminent as the work progresses. As is  apparent in fo llow ing sections
and chapters, th is  study of the population of the Northwest Cape o f St.
Lawrence Island owes much to the unique body of work Foote and his
associates developed.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
12
In add ition  to the orientation  offered by the work ju s t reviewed, 
another lin e  of development of concepts re la ting  to the flow of energy in 
liv in g  systems with a s lig h t ly  wider focus app lies to th is  study. I t  in 
fa c t appears that there are two aspects d iscernable in th is  lite ra tu re : 
one, a rather more coherent series o f e ffo rts  to apply energy flow 
descriptions to the analysis of ecosystems in to functional and structu ra l 
components, and two, rather more iso la ted  e ffo rts  at applying the concept 
of energy flow to the study of human so c ie t ie s . In only one instance 
seen have these two lines converged: the work of Howard T. Odum (1971).
The f i r s t  se ries is  reviewed by E. P. Odum (1968). He traces the 
chronological development of the idea of looking at nature as an energy 
flow system in 10 major steps and c ite s  outstanding examples of th e ir 
implementation: the qua lita t iv e  descrip tion  of food webs (Forbes, 1887),
trophic le ve ls  and ocological pyramids (E lton , 1927), the app lication  of 
thermodynamic p rin c ip le s  (Lotka, 1925), energy budgets and the concept of 
primary production (Juday, 1940), trophic-dynamic concepts and energy 
flow by troph ic le ve ls  (Lindeman, 1942), energy-flow diagrams and 
community metabolism (Odum, H. T ., 1956, 1957; Odum, E. P ., 1963; Teal, 
1957), secondary production and energy flow in populations (Pearson,
1954; P h illip so n , 1962), energetics of laboratory populations (Beeyers, 
1963; Cooke, 1967), the energetics of eco log ical succession (Odum, H. T. 
and Pinkerton, 1955; Margalef, 1963), and systems ecology (Watt, 1966).
This l i s t  is  repeated here since some agreement is  shown with other authors 
and since several of these e ffo rts  are fundamental to the point of view of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
13
th is  paper. There is  no d if f ic u lty  in  constructing several spec ia lized  
d isp lays o f th is  system which are appropriate to i t  but are perhaps not 
comparable to analyses o f other systems. I f  b io log ica l concepts apply 
to the description o f energy flow in  a human conmunity, then b io log ica l 
techniques should also apply to it s  analysis and d isp lay. Considerable 
confusion (see eg. Bennett, 1969 p 23) in  the a p p lic a b ility  o f b io log ica l 
concepts has plagued the lite ra tu re  discussed below from the beginning.
Its gradual reso lu tion  is  a happy event, la rge ly  dependent on the 
w illingness o f b io log is ts  to turn th e ir  app lications to the human 
community and resolve d ifferences. An exce llen t example is  Bennet's (ib id ) 
confusion about the a p p lic a b ility  o f the ecosystem concept to the human 
community, n ice ly  resolved by H. T. Odum's discussion (1971 p 58-59) o f 
rates o f in terna l c ircu la t io n  and boundary fluxes o f energy arid matter.
The work o f the so -ca lled  Chicago School o f Sociology, best ty p if ie d  
by that o f Hollingshead (1940), appears to have died at the hand o f Mi 11 a 
Alihan (1958). Undoubtedly the wholesale adoption o f concepts l ik e  natural 
area, succession and competition to describe urban areas led to b lind  
a lle y s , not because such applications are wrong but because the leve l o f 
comparison, the species, led to a m inim ization rather than an incorpora­
tion o f man's major differences from other animals and because the 
assumption that cu ltu ra l phenomena and b io log ica l phenomena were governed 
by the same p rin c ip le s  led to absurd conclusions. Dice (1955) has 
c le a r ly  shown that the human community may be described in  very much 
the same terms as a b io log ica l community (compare Dice, 1954) so long 
as an areal or perhaps biogeographical approach (Udvardy, 1969) is
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preserved. The areal approach has been much applied in the Canadian 
North (Foote, 1967) and has proven very usefu l. Perhaps the grandfather 
of these studies is  that of Darling (1955) which began in 1943 and set 
a very high standard indeed. The problem of the re la tion  of cu ltu re  to 
the function of human communities when considered in the lig h t  of 
ecolog ical concepts has been c la r if ie d  by the d is c ip lin e  concerned with 
it s  study, anthropology, and e spec ia lly  by Ju lian  Steward (1955). His 
d iscussions c la r ify in g  the re la tion  of production techniques and environ­
mental features, behavior patterns and general elements of the population 
such as it s  demography, settlement and land use patterns and kinsr.ip 
structure (Steward, 1955 p 40-42) have been extremely helpful to th is 
study. There is  no question o f the incorporation of th is  approach in 
the lite ra tu re  o f anthropology (eg. Vayda, 1969) and archeology (eg.
McGhee, 1969-70).
From th is  review two studies emerge as deta iled , coherent and ex­
tensive e ffo rts  at describing human groups in terms of energy flow 
systems: C o ttre ll (1955) and H. T. Odum (1971). One a so c io log is t and
one a b io lo g is t ,  th e ir approaches are su rp ris ing ly  s im ila r. Odum's com­
ponent or merological approach to the ana lysis of energy flow patterns 
separates fun c tiona lly  s im ila r elements (Odum, H. T ., 1971 p 38-39, 310­
317), which are rigorously defined, yet of general app lica tion . His 
f i r s t  attempt at a general notation, i f  adopted, would render more access i­
b le and more comparable many studies found in the lite ra tu re . One great 
c la r if ic a t io n  of th is  notation is that a myriad of components need no 
longer be displayed. His suggestions are therefore adopted in the
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component analyses of Chapter IV. From C o ttre ll certa in  propositions 
are extracted which serve to organize appropriate d iscussions.
The importance of the mass-heat un it, the gram-calorie, in energy
flow studies is  ouvious and perhaps derives from statements such as
P h illip so n 's  (1966):
Heat is  a very special form of energy... I t  evolves when 
a l l  other forms of energy are transformed, and work is 
done. A ll work, including growth and reproduction of 
liv in g  organisms, represents the transformation of energy 
and u ltim ate ly  involves heat production ( ib id  p 2).
. ..th e  to ta l amount of heat produced or absorbed in a 
chemical reaction carried  out in stages is  equal to the 
to ta l amound of heat evolved or consumed when the 
reaction occurs d ire c t ly  ( ib id  p 4).
That " a ll forms of energy can be converted completely to heat, but not
to any other form" ( ib id  p 5) places the gram-calorie (or kilogram-
ca lo r ie  or the ton-ca lorie) in the respected position of the basic unit
used fo r energy flow studies. Its  various app lications in th is  study
require that the ro le  of essentia l d ie ta ry  components be ignored
(m inerals, vitam ins, and etc.) and that the very considerable problem of
d o lla r -c a lo r ie  conversions be considered. Yet, many in teresting  features
of the system are revealed by these conversions and the existence o f a
sing le  common un it, in fa c t, allows the analysis.
The general methodology and the un it chosen fo r th is  study rest 
defined but the object of the study, the hunter, does not. The several 
attempts in the anthropological lite ra tu re  (Lee and Devore, 1969) are, 
a t best, general. Here, with P la to , we define the hunter by what he 
does, not what he is .  "The Stranger" teases Theatetus in to the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
16
essentia l d e f in it io n  o f a sophist by leading him to an essentia l d e f in i­
tion o f an angler:
Does the angler deal in  a rt, o r some other source o f power?
Art.
Is i t  an aqu is it iv e  or a creative art?
A q u is it i ve.
Does he acquire by g if t  or conquest?
Conquest.
Is the force exerted in  conquest open o r secret?
Secret.
I t  th is  -c^ .etive conquest fo r l iv in g  prey or l i f e le s s  prey?
Li ving.
Does th is  pr^y l iv e  on land or in  the water?
In the water.
Does i t  f ly  or swim?
I t  swims.
Is i t  taken by net or by blow?
By blow.
Is i t  taken at night by spearing or by day by barbing?
By day.
Is the prey barbed from above or from below?
From below.
The la s t  a lte rna tive  is  not a real one as a l l spearing done by day is  also 
done from above. The inev itab le  and essentia l d e f in it io n  o f an angler is  
achieved. Only a small modification o f P la to 's  d e f in it io n  is  required fo r
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our purposes:
Is the blow la id  to the head or to the body?
To the head. The spearman or harpooner lays the blow to the body.
Is one blow struck or many?
One blow is  struck.
Many blows must usually  be struck by the harpooner, leaving only one
a lte rna tive  and the essentia l d e f in it io n  of the hunter:
A man who, by the power of aqu is it iv e  a rt and by the use of 
secretive force of conquest, k i l l s  h is liv in g  prey which 
swims in the water by a s ing le  blow to the head.
The hunter o f the Northwest Cape of St. Lawrence Island is  many things in
addition to a hunter of seals and walrus, fo r which th is  d e f in it io n  holds.
As a hunter o f whales, he is  a harpooner. He is  also an angler and a net-
man. He is  also a member of a cash economy and works therefore fo r money.
This d iv e rs ity  adds depth and re s ilie n ce  to his resource u t i l iz a t io n  system.
The fron tisp iece  map d isp lays every element of th is  system of p a rt icu la r ly
human o r ig in .
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CHAPTER I
A DESCRIPTION OF THE POPULATION OF ST. LAWRENCE ISLAND 
FROM 1850 TO 1972
1. Introduction
The d iscussion of the h isto ry  and current demography of the Island 
population which follows assembles information from early exploration, 
archeological investigations and various enumerations of the population 
during the period 1830 to 1972. In a l l cases the focus of the d iscus­
sion is  the population o f Northwest Cape. This review was done a fte r 
the f ie ld  research period and i t  began in  rather a desultory fashion. 
Intended to add to the relevant h is to r ic a l and demographic information 
already co llected  in standard published works by Geist and Rainey (1936), 
Rainey (1941), C o llin s  (1937), Hughes (1960), and Ackerman (1961), the 
o r ig in a l impression that there was l i t t l e  to add (Oswalt, 1967 p x i i )  
has since proven mistaken. Had th is  review not been attempted the 
rad ica l e ffects on the population o f contact with Americans during the 
19th-century would have been underestimated, the present d is tr ib u t io n  o f 
the population would have been more strong ly attributed to the conve­
nience o f adm in istrative and serv ice in s t itu t io n s , the lim ita tion s  o f 
certa in  production techniques would not have been understood and the 
rate of growth of the population today would have appeared very much 
out o f context.
Assembling scattered and often quite haphazard observations o f 
inhabitants o f lands charted by early  explorers and trave lers is  bound
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to require guesswork. Seldom is  an author o f the accounts surveyed here 
interested in the few strange people met between long and dangerous 
voyages, th e ir  numbers, conditions and extent o f hab itation . Discovery 
was of primary in te re s t, and almost to a man, the inhabitants were 
considered abject improvident savages. The opposite o f th is  position is  
held by the several archeologists whose works also contribute to th is 
review. Assembling th is  information is  necessary, however, since for 
th is  study there is  a need to estab lish : (1) some notion o f the s ize
and d is tr ib u t io n  of the Island population in it s  'natural s ta te ' and (2) 
i f  these cha rac te r is t ics  of the present population are very d iffe ren t, 
why. The concept o f a 'natural s ta te ' (a lso ca lled  'pre-European contact') 
may be stated s p e c if ic a lly :  the s ize  and d is tr ib u t io n  o f the population 
may be understood as re fle c t in g  prim arily  the d is tr ib u t io n  and accessi­
b i l i t y  o f food species; the socia l system abets more than i t  deters the 
adjustment o f the population to it s  food resources; the re la tion s of 
such a population with i t s  neighbors do not impose c r i t ic a l  lim ita tion s 
on it s  place and s ize ; the population has achieved a measure of s t a b il i t y  
in place and s ize  and is  not subject to w ild  o s c il la t io n .  Steward frames 
the concept in almost the same terms. His "culture type" is  defined on 
the basis o f prominent resource exp lo ita tion  patterns. The composite 
hunting band designates many unrelated fam ilies integrated to form 
settlements on the basis o f association and cooperation in the exp lo i­
ta tion  of lim ited  and scattered migratory food resources. I t  shows 
p o lit ic a l autonomy, control o f it s  hunting te r r ito ry  and fam ily ownership 
of sp e c if ic  land areas (Steward, 1955 p 123-124, 143-144). The point
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that is  important here is  that larger-than-fam ily  aggregates permanently 
se ttled  and cooperatively explo ited bounded land areas. The needs and 
choices of the human population have (and do) undoubtedly determine the 
accep tab ility  o f the physical environment of the Island. Their welfare 
and fate is  the best measure o f i t s  s u it a b i l i t y  fo r human hab itation .
That settlement has continued at i t s  NW Cape from Okvik times (Johnson, 
1951 p 15 dated 2300 BP) is  overwhelming ju s t if ic a t io n  fo r a descrip­
tion  o f th is  habitat (see Chapter I I) . Its population patterns provide 
one d ire c t  means of assessment.
I t  is  also understood that the present population has achieved a new 
'natural s ta te ' (now 'post-European contact') which may be described in 
p rec ise ly  the same terms. I t  may be v a lid ly  argued, o f course, that 
present re la tions of the population with it s  neighbors do impose c r i t ic a l  
l im ita t io n s , but the s ta b il i t y  o f s ize  and place has returned. A sta te ­
ment and, possib ly, an evaluation o f the magnitude and d irection  o f 
change of s ize  and d is tr ib u tio n  of the population in response to 
b io log ica l and socia l changes in  the hab itat requires th is  summary of 
the work of archeologists and the reports o f early v is ito r s .  In terms 
of general conclusions, only two are possible: e ithe r the population 
has prospered or i t  has not prospered. Wealth as ch ild ren , as abundant 
food, as le isu re , as surplus, and as acclaim are va lid  c r it e r ia  (at 
le a st from the point of view o f th is  paper) now, as in the past, and 
the question need not be avoided.
The unfortunate and s in gu la r ly  important omission in th is  review is  
the exclusion o f orig ina l reports of dealings with the Island by whalers
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and traders during the la s t  h a lf o f the 19th-century. As the industry
followed north the migration paths o f the whale populations they were
exp lo it ing , the areas of most frequent contact before the development in
the 1850's o f the Chukchi and Beaufort Seas fishe ries  were the Siberian
Coast, St. Lawrence Island and the Diomede Islands (Foote, 1964 p 17).
While the industry was s t i l l  reaching it s  peak (1848-1885), something
lik e  3,000 ships hunted and traded in a rc t ic  waters ( ib id  p 18). Pe tro ff
noted the importance of the Island 's location  "d ire c tly  in the track of
vessels bound to the A rc tic  fo r the purpose o f whaling and trad ing ."
(Petro ff, 1882 p 10). They brought r i f le s ,  ammunition, liq u o r, exotic
diseases, exotic languages, exotic genetic m ateria l, c lo th , hard bread,
matches (Van Stone, 1958 p 8) — e n t ire ly  new modes o f production and
consumption — in a de liberate attempt to estab lish  good re la tions with
the resident populations, and to obtain th e ir  baleen, ivory and fu rs.
From Foote (1965 p 187-188):
From June 1st to 26th, 1854, the 93-ton schooner Pheil 
(Captain Corwin) out of Honolulu, co llected  4,000 pounds 
o f walrus ivory, 3,000 pounds o f baleen, and 200 to 300
marten and sable skins from the regions o f Cape Rodney,
St. Lawrence Island and Cape Chaplin. ...The Pheil 
sa iled  into the Western A rc t ic  in  1855, 1856, 1857, 1858, 
and 1867.
In fa c t, so great was th e ir  success that supplies gained in trade by 
the residents became c r i t ic a l  to th e ir  maintenance. Another important 
consequence was the destruction of food storage practices. Trade was 
e spec ia lly  b risk  in  the spring and f a l l .  These dealings continued on a 
regular basis u n t il a fte r the turn o f the century, as ind icated by the 
repeated v is it s  of several sh ips, many of them whalers and traders,
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known to have v is ite d  the Island from 1898 to 1900 lis te d  in  Appendix 1.
Acknowledging th is  omission, the fo llow ing review is  taken from U.S. 
Government document and standard sources. Its resu lts may be stated in 
b r ie f  ou tline : before 1878 the Island supported a large and dispersed
population which l ik e ly  reached it s  peak during the "Late - P reh is to r ic "  
period (Rainey, 1941 p 564 ca. 1000-1650); permanent settlements ex­
tended around the en tire  periphery o f the Island before 1878 and were, 
in add ition to stored food, dependent on the seal and the walrus fo r 
w inter food; during the 19th-century the Island was a center fo r both 
loca l and commercial trade; the strongest forces of change faced by th is  
population were the whalers and traders who v is ite d  the Island in  the 
19th-century; the Great Starvation o f 1878 to 1880 marked the central 
re su lt o f these changes; the adjustment to a new and h ighly changed 
resource system required sp e c if ic  changes in the cha rac te r is t ics  o f the 
population.
C e rta in ly  not a ll of these developments are fu l ly  presented here, 
but there is  some substantiation fo r them nevertheless. The discussion 
of necessity begins in medias re s , with the publication o f an a tla s .
2. The Population Before 1878
A l i s t  o f explorers and trave le rs  who reported sighting inhabitants 
on the Island before 1878 is  included in Appendix 2. Two o f these 
reports w il l  be discussed here, but a l l  may contribute to a d e fin it io n  
of centers o f Island population before 1878. Appendix 3 summarizes the 
archeological surveys and excavations o f Island settlements and the
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physical s ize  and cu ltu ra l leve ls  indicated by the investigators of 
these settlements. An estimate o f s ize , d is tr ib u t io n  and centers of 
habitation may be made from these sources.
The f i r s t  comprehensive survey o f the Island and it s  settlements 
was done by Tebenkof (1852 Map XIX, dated 1849). Although the Island 
appears on Russian maps from at le a s t 1725 ("Shestakof Map" from Golder, 
1914 p 153) and was accurately mapped in terms of position and re la tive  
s ize  (inc lud ing  f iv e  settlements: Tchupuchan, Pugun, Kukuli, Kgunan, 
Pujelan, and the Chukchi name fo r the Island, Egugun) by Ivan Kobelev 
in 1779 (P a lla s , 1783 in  Masterson and Brower, 1948 p 93), i t  was not 
u n t il Tebenkof's cru ises (1830-1833) that accurate surveys of the Island 
began. Then Governor o f Russian America (Baker, 1906 p 52), Tebenkof 
la id  the foundation fo r coast and settlement surveys fo r many years to 
come (see Pe tro ff, 1898, endpiece map). In h is manual which accompanies 
the a tlas (1852 p 48-51) he ca re fu lly  describes the physiography of the 
Island, off-shore ocean depths and notes four major settlements. Most 
informative, however, is  the apparently accurate placement o f a to ta l 
o f 13 settlements around the periphery of the Island. He did not stop 
at any o f these settlements however (from h is 1830 jou rna l), and his 
comments on the inhabitants of the Island appear to be mostly hearsay.
He reports that previous guesses o f the population o f the Island were 
up to 1500 sou ls.*
Comparing Foote's (1965) d iscussion o f the introduction beyond the
*
Assistance fo r tran s la tion  from the Russian given by Charles Parr, 
A rc t ic  B ib liographer, Un iversity o f Alaska.
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Bering S t ra it  o f smallpox (p 208, most serious epidemic dated 1838), 
influenza (p 213, dated 1854), firearms (p 164, dated la te  18401s at 
Pt. Barrow), liq u o r (p 185, dated 1850), Tebenkof's v is it s  of 1830-1833 
l ik e ly  occurred before serious effects o f European contact were fe lt .
The whale fishe ry  of the Kamchatka and Chukchi Peninsula coasts 
developed north from the Aleutians a fte r th is  time as well (Van Stone, 
1958 p 1, dated 1843). I t cannot be assumed that contact and trade 
between the Chukchi and the Island, although o f early o r ig in , was free 
and unrestricted. H o s t i l i t ie s ,  bondage and tr ib u te  were common (Foote, 
1965 p 105-108, Doty, 1899 p 248), and tobacco, not liq u o r, was long 
the main Chukchi trade item.
Of the rather long l i s t  of known v is ito rs  to the Island before 
1878, outstanding among them is  Henry Wood E l l io t t .  A major in te rest 
o f the U. S. Government o f f ic ia ls  at the time of the Alaska Purchase 
was the remnant of the fu r seal populations o f St. Paul and St. George 
Islands le f t  them by th e ir  Russian predecessors. The fu r seal occurs 
only ra re ly  in St. Lawrence Island waters. E l l io t t  v is ite d  it s  
southern coasts in 1874 ( E l l io t t ,  1875 p 220-224) to estab lish  the 
northern l im it  o f the breeding grounds o f the fu r seal and to study the 
walrus. Judging from the deta il contained in  h is 11 ava ilab le  i l lu s t r a ­
tions of the men, th e ir  hunting and o f the environs o f the Poonook 
Islands, Kagallegak and Poogovellyak settlements (h is sp e llin g s),
E l l io t t  was an acute observer (see E l l io t t ,  1882 p 97, 99, 101, 127). 
E l l io t t  estimated the population of these three settlements at 3-400 
(1896a p 546). There is  some confusion in  the lite ra tu re  about th is
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figure (Hughes, 1960 p 12 note) and understandably so, as in previous 
w ritings he f i r s t  a ttr ibu te s  the figure to f iv e  settlements ( E l l io t t ,  
1875 p 222), then la te r  fo r the to ta l population (1896a p 444), before 
se tt lin g  on three specified  as having completely perished during the 
famine (1896a p 546). E l l io t t  did not v is i t  the west or north coasts 
of the Island. His end-piece map ( E l l io t t ,  1896a) dated 1886 shows no 
features whatever fo r these coasts even though sources he drew from did. 
He is  the only in vestiga to r to have v is ite d  the Island both before and 
a fte r the famine, which he dates as 1879 to 1880, and h is population 
estimates are here considered as based on the settlements he v is ited . 
From h is reports o f the presence o f seldom-used smooth-bore muskets and 
of the lack of trade goods on the east side o f the Island, i t  appears 
that these settlements were not v is ite d  as frequently by whalers and 
traders as were those of the west end and espec ia lly  the NW Cape.
Information from Kobelev, Tebenkof and E l l io t t  (and the eight other 
sources noted in Appendix 2) ind icates a large and dispersed population 
around the en tire  periphery o f the Island. This population appears to 
radiate from perhaps f iv e  centers, each independent from the other, the 
entire  Island population independent from the S iberian mainland. Trade 
w ith in the region occurred but was re s tr ic te d , probably by factors such 
as the lim ited  season of navigation, socia l and cu ltu ra l autononty and 
h o s t i l i t ie s .  Some instances of the magnitude o f trade with Europeans 
ind icate considerable wealth.
With information in hand from th is  b r ie f  survey another lin e  of 
evidence may be summarized (Appendix 3). By 1940 a d istinguished group
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of archeolog ists had more thoroughly investigated s ite s  o f previous
habitation on the Island than any other s ing le  a rc t ic  area (Rainey, 1941
p 565). None hazarded a guess at the s ize  of the population at any one
cu ltu ra l leve l but th e ir  work contributes perspective in time and helps
define the centers o f habitation already ind icated. The importance of
the Island excavations to the h isto ry  o f the Bering Sea region cannot
be overestimated. Its  cu ltu ra l sequence and chronology is  based almost
e n tire ly  on these s ite s  ( ib id  p 564). As w e ll,  Rainey notes that:
. ..th e  bulk o f a l l  archeological co lle c tion s (of the Island) 
can be described on a functional basis very much as one would 
describe an ethnographic co lle c tio n  ( ib id  p 473).
Present residents recognized at once the use o f objects exhumed and
perhaps s t i l l  do. For the purpose of th is  review, therefore, the
continu ity  of settlement of the centers of hab itation o f the Island is
considered unbroken as fa r back as the Okvik le v e l.  This unusual
circumstance holds e spec ia lly  fo r it s  NW Cape and cannot be ignored in
any consideration o f it s  background. It is  a su rp rise  to some that
objects commonly used at the Okvik cu ltu ra l leve l*  such as the baleen
toboggan ( ib id  p 546) are in common use today.
I t  is  o f in te res t to compare Ackerman's map o f Island s ites o f habi­
ta tion  v is ite d  during h is survey in 1958 (Ackerman, 1961 p 193) with 
that of Tebenkof (see Fig. 1 and legend). In fa c t ,  Fig. 1 depicts a 
central point of th is  discussion: from f iv e  centers o f habitation
There is  essentia l agreement between Rainey, C o llin s ,  Giddings and Bandi 
on the sequence of the cu ltu ra l phases o f the Island and the main elements 
of th e ir  chronology (Bandi, H .-G ., 1969 p 192, 193, 196, 198-199 respec­
t iv e ly .)
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showing the o ldest cu ltu ra l leve ls  (Northwest Cape, Southwest Cape, 
Kukulik Cape, S ikn ik  Cape and the Kialegak-Punuk area) sm aller ou tly ing  
settlements were established during the period o f highest population 
density. During a long period o f decline from th is peak, the population 
has progressive ly  recentra lized u n t il at the present time two main 
settlements (Gambell and Savoonga) and one outly ing settlement remain.
Foote (1965 p 214-228) estimates household and fam ily s ize  fo r  the 
coastal inhabitants north o f the Bering S t ra it  from the occasional 
numerical reports o f 11 explorers from 1778 to 1854. Joined with the 
more deta iled  early  accounts o f Simpson and Zagoskin, he derives the 
follow ing:
Average household s ize : 7
Average nuclear fam ily s ize : 3-5 (nuclear: adult male, adult
Ratio o f adult to children: 13:7 (adult: a l l  over age 14-16
Ratio o f  males to females: 13:12 (ib id  p 228)
In Appendix 4 Foote's estimates, the observations o f early  explorers and 
information extracted from archeological work are joined to derive 
population estimates fo r each Island settlement. These estimates may 
be summarized as fo llow s:
female and th e ir  own children)
years)
Area Population
Kukulik and eleven outly ing settlements 
Cape S ikn ik  area: two main settlements 
Kialegak-Punuk area: s ix  outly ing
Sevuokuk and e ight outly ing settlements 
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The events which followed the contact period (although not s ta t ic  
before) brought rad ica l change. The impression of a flo u r ish ing  popu­
la t io n , rich  in resources, cosmopolitan in  i t s  re la tion s with the Bering 
Sea region, bearers of a great trad it io n  of strength and speed in it s  
men, o f winters and springs fu ll o f fe s t iv a ls  and gatherings . . .  is  
unavoidable. They were brought to th e ir  knees by disease and a new 
technology. The demographic data alone substantiates th is  much.
3. The Famine o f 1878-1880
The Great Starvation is  undoubtedly the s ing le  most important event 
in the recent h is to ry  of the population o f the Island. I t appears that 
the population has not yet recovered from it s  destructive e ffe cts: the
Island has not repopulated to it s  former le v e l,  loca l food resources 
have never since been as e f f ic ie n t ly  used and, foreto ld  by the event, the 
subjugation by and dependence on a new competitor in the habitat has 
continued unchanged u n t il very recent times. The consequences o f the 
recently acquired r ig h t to own lands (Robert R. Nathan, Assoc., 1972) 
are as yet unknown.
Every v is it o r  with more than passing in te rest in  the Island has had 
a comment to make or a story to t e l l  about the famine. The reports, both 
first-hand  and from informants, are summarized in Appendix 5. Since the 
f i r s t  published notice o f the event by Captain J. J. Nye there has been 
considerable confusion and hesitation about the re la t iv e  ro les o f disease, 
the i l l i c i t  liq u o r  trade, the reduction o f food species, the unusual 
weather and ice  conditions which occurred and the improvidence o f the
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Islanders. This f i r s t  report the f a l l  o f 1879 indicated that Captain Nye 
obtained information on the south side of the Island (Ba iley, 1880 p 26):
A RUMOR OF WHOLESALE STARVATION
Captain J . J . Nye, o f the schooner "Pauline C o llin s " ,  a 
trader from the A rc t ic  Ocean, reported that he ca lled  at St. 
Lawrence Island in September o f th is  year, on his way south, 
and found a l l the people dead at three o f the settlements on 
the is land. From information he received at another s e t t le ­
ment, he learned that they had a l l died from starvation dur­
ing the w inter and early  spring, on account o f th e ir  in a b il it y  
to get sea l, walrus, and whale-meat, the ice having broken 
up early , and a continuance o f southerly winds having kept 
i t  packed in  such quantities against the is land , and fo r so 
long a time, that they were unable to get any food, and 
there being no land animals, except foxes and polar bear, 
they of consequence starved to death. In the summer these 
people l iv e  on f ish  and game, which are p le n t ifu l,  but in 
winter they depend p r in c ip a lly  on seal and walrus, which 
are caught on the ice .
Bailey follows th is  report with a statement on the "Demoralizing Effects
o f Rum" in  which the trade o f liq u o r in large quantities is  c ited  as the
cause fo r carelessness in providing winter stores of food. This is  the
only first-hand report seen which mentions unusually continuous southerly
winds as a contributing cause to the famine o f that year. Information
gathered in 1972 indicated that periods of sca rc ity  were associated with
two (and only two) uncommon weather patterns: prolonged northerly winds
which keep ice leads closed on the north side o f the Island and prevent
the formation of shore-fast ice  on the south, and prolonged southerly
winds which have the reverse e ffe c t. The la t te r  is  considered the more
dangerous in that warmer temperatures accompany the southerly winds, and
stable ice  may not form at a l l .  I t  appears that both of these patterns
occurred the winters o f 1878-1880.
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From sources lis te d  in Appendix 5 the follow ing events have been
selected as the most probable:
Reference Number 
Appendix 5
General famine occurred on the northside 
of the Island in the f a l l  and w inter of 1878. 
Most m o rta lit ie s  occurred in  the spring.
A large quantity o f liq u o r was traded on 
the north side o f the Island, probably in the 
early  f a l l  of 1878, by a vessel leaving the 
area. A s ig n if ic a n t  item o f trade was seal 
nets. The same ship probably in it ia te d  an 
epidemic o f measels, 'b lack tongue', 
diarrhea or a l l three on the north side of 
the Island which was responsible fo r many 
deaths.
There was no famine the w inter o f 1878­
79 on the south side o f the Island, but 
liq u o r was traded to some o f these v illages 
and l ik e ly  disease as w e ll. The fa te  o f 
most of these settlements was not in v e s t i­
gated by the Revenue Service.
The weather conditions the w inter o f
1878-79 were unusual in that southerly 
winds and warmer temperatures dominated 
during the f a l l  and w inter and sea ice did 
not consolidate on the north side o f the 
Island. The usually  more open w inter waters 
on the south side of the Island were jammed 
with predominately unconsolidated shore ice .
Food species populations were s ig n if ic a n t ly  
reduced by th is  time by the a c t iv it ie s  of 
coirmercial hunters. S t i l l ,  resident hunting 
e ffo r t  was great.
The weather conditions of the w inter of
1879-80 were unusual in  that continual 
northerly storms and low temperatures brought 
extensive shore ice  and densely consolidated 
pack ice  to the north side o f the Island.
Excessive eating by a previously starved 
population, espec ia lly  the spring of 1879, 
brought additional m o rta lit ie s .
The hab it o f developing stores of food 
during the f a l l  and spring was breaking down 
under the influence o f the spring and fa l l 
trade with the whalers.
3, 13
3, 4, 7, 11, 12




1 , 6 , 8
12
14




The end o f the famine at NW Cape was 
marked by the taking of a whale the spring 
of 1880 by a crew o f mostly women and boys. 3, 13
The above information is  based on that found in  primary sources, but 
a l l  the same, i t  is  conjectura l. There is  notable lack of agreement 
among the four reports o f the Revenue Service investigation  o f 1881 
(Hooper, 1884; Muir, 1971; Rosse, 1884; Nelson, 1899). Unusual weather 
conditions were noted by observers at St. Michael and St. Paul fo r  these 
years and famine and epidemic were also occurring on the Siberian coast 
(see Appendix 5, Ref. 10). There are ind ica tions that a few survivors 
held out at the Kialegak-Punuk Island area u n t il about 1890 but, as 
there are no reports ava ilab le  from that area, the sequence o f events 
remains unknown. In addition to Sevuokuk, only the settlement of 
Powooiliak remained v iab le  u n til early  in  the 20th-century. Their 
descendents are an important segment o f the Gambell population at the 
present time. I t is  in fact p lausib le  that Gambell was repopulated by 
other Island settlements and the Siberian coast and that only one true 
Sivuqaghhmiit remained in 1955 (Hughes, 1960 p 250).
There is  l i t t l e  doubt that the story o f th is  famine may be fu l ly  
to ld  with adequate consultation of the logs o f the 36 sa ilin g  c ra ft and 
4 steamers which reported walrus ivory takes during the 1879-80 season 
(Pe tro ff, 1898 p 279). And as C o llin s  notes (1937, p 22), there is  also 
l i t t l e  doubt that the importance of the preference fo r liq u o r and the 
improvidence o f the Islanders was exaggerated. The large-sca le liq u o r
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t r a f f ic  on American coasts came to an abrupt halt under the su rve illance
of Captain Michael Healy. That i t  took less than a year a fte r the end
of the famine fo r the remnant o f the Island population now co llected  
mostly at Sevuokuk to c lo the, house and feed i t s e l f  back to health is  
remarkable (Muir, 1917 p 24-27). In the face o f th is  fa ct the 
accusation of improvidence made by most commentors o f the period is  
rid icu lou s . No supplies were landed, no r e l ie f  given, no major notice 
taken beyond the o f f ic ia l duties o f the Revenue Marine and the in terests 
o f the trave le rs on board. Not only did the people not abandon the 
Island, they so lic ite d  immigration from the S iberian Coast.
4. The Population 1880 to 1970
Why E. E. Smith did not enumerate the Island fo r P e tro ff 's  c la s s ic
1880 census of Alaska is  unclear. The 1880 population was estimated at
both 400 and 500 (Pe tro ff, 1882 p 10, 12).
The presence of famine, disease and the destructive e ffects o f the 
remnants o f liq u o r trade did not end with Captain Healy's op tim istic  
report o f 1884 (Appendix 5, Ref. 9). Healy completed Po rte r 's  1890
census fo r the Island, with the aid o f an in te rp re te r from the Cape
Chaplin area, since English was better known there. The remarkable
resu lts were (Porter, 1893 p 8, 165, and Jackson, 1893 p 1272):
NW Cape community of "Chibuckak": 270 to ta l population
70 "boys"
55 "g ir ls "
139 native born 
128 foreign bom
Assuming that "foreign btrn" was accurately determined by Healy's in te r-
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preter, several in te resting  conjectures are possib le: the remnant of 
the Island population was reduced by at le a s t h a lf  from 1880 to 1890; 
the remaining Island residents s o lic ite d  immigrants from the Siberian 
coast (Rainey, 1941 p 463 and C o llin s , 1932 p 116); S iberian immigration 
was lim ited  by the heavy e ffects o f famine and disease on that coast; 
without th is  in f lu x  the surv iva l o f the population was in  serious 
question.
With the a rr iv a l o f Lieutenant Commander Charles A. Stockton o f the 
U.S.S. Thetis in  1889 a new era o f aid and protection fo r  the Island 
began, which, with the exception o f the new independence promised by 
recently granted lands, pers ists today. Stockton saw "desperate 
conditions" in NW Alaska and wrote Sheldon Jackson, who began negotia­
tions to estab lish  schools (Van Stone, 1964 p 23). In the f a l l o f 1894 
teachers f in a l ly  arrived to s ta ff  the new school b u i lt  by Jackson in 
1891. These and th e ir  three successors commented repeatedly on both 
near-famine and near-epidemic u n til the establishment o f the reindeer 
herd and the v illa g e  store and u n t il the v is it s  o f the whalers and 
traders became less frequent. Jackson also sought another so lution: 
accompanying Healy on the 1890 Revenue Service cru ise  he encountered a 
great lack o f food supplies over the en tire  region. Noting the impossi­
b i l i t y  o f restocking the diminished food species populations o f the sea 
as one might a r iv e r ,  the suggestion seemed natural that the methods of 
a S iberian group found with abundant food supply be adopted: the re in ­
deer herders. He f e lt  the introduction of domestic reindeer would not 
only produce a new food supply, but move the population a step forward
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in c iv i l iz a t io n :  the s h if t  from hunting to herding, the accumulation o f 
property and so on (paraphrased from Jackson, 1898 (III) p 558-559). 
Jackson was astute and energetic and h is contributions to the Island 
came at a c r i t ic a l  time in  th e ir  h is to ry . He personally saw to funds 
and s ta f f  fo r the herd and school at Sevuokuk (Jackson, 1903 p 31). His 
annual reports (1886-1906) o f inspections contain valuable information 
on the progress at these stations as well as o rig ina l s ta f f  reports.
The population of the Island was not reported in the 12th Census of 
the U.S. 1900 (Department o f In te r io r, Census O ffice , 1900 p 426). But 
Dr. Campbell, the teacher in Gambell from 1901 to 1911 and best 
remembered o f the ea r ly  teachers, counted the population in 1901 
(Reinhard, 1956 p 4, and Appendix). Age and sex information (F ig . 2) 
is  ava ilab le  fo r only 217 o f the to ta l la te r  reported fo r that year of 
264. The remarkable sex ra tio s  cannot be considered 'a t b ir t h 1 as in ­
migration is  not indicated (the figu re  notes those born before the 
famine and those born a fte r) . Campbell kept rather close track of the 
population and the fo llow ing figures have been extracted from the sources 
lis te d  below:
Settlement___________________________ Year________________________
1897 1899 1900 1901 1902 1903 1904 1906 1907 1908 1909
Gambel1 313 255 253 252 254 237
SW Cape 
(Poowowaluk) 24 19 19 20 21 21
" P o ro p ir t i i" 7 9 12 15
Kookoolik 12
Total 365 334 299 264 264 261 274 279 281 287 285
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Jackson, 1904 p 70 
Jackson, 1905 p 94 
Upedgraff, 1910 p 34-36
Two facts are re flected  in these figures: the population reached 
it s  lowest point in 1903 (not 1890) and residents o f Gambell, espec ia lly  
by 1909, began to take up residence again in areas outly ing from that 
settlement. The U. S. Bureau o f Census information fo r 1910 and 1920 
show continued growth of the population and continued dispersal from 
Gambell. By 1930 (Fig. 2), another trend appeared: the leve ling  of
the to ta l Gambell population. By H rd licka 's  v is i t  o f 1929 (H rd licka, 
1930 p 92-93) Savoonga was well established and is  s t i l l  growing at the 
present time.
From the preceeding d iscussions, four major periods of population 
change are d iscern ib le : 1) a period o f growth occurred in the Island 
population culm inating in the "Recent - P reh is to ric " period (1000-1650 
A.D .). The population fo r th is  period may be estimated at 4000 in 35 
settlements; 2) ju s t before the 'con tact' period (1830), the popu­
la tio n  may be estimated at 2500 in  13 settlements; 3) a period o f slow, 
then precip itous decline is  ind icated, culm inating in a period of 
famine and epidemic 1878 to 1910, a fte r which there was a population 
o f about 260 in two settlements (one ou tly ing); 4) a period o f rapid 
increase and subsequent leve ling  of the NW Cape population occurred, 
extending to the present (F ig. 2), at which time there is  a population 
of 736 in 3 settlements (one outly ing) (Bureau o f Census, 1971 (I) pt. 
3). Indicated here are what may be maximum and minimum lim its  fo r the
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Island population. Enough is  not yet known o f the socia l re la tion sh ip s, 
seasonal a c t iv it ie s  and commerce o f the population before 1878 to 
confidently estimate it s  s ize .*  The discussion in Section 2 o f th is  
chapter attempts to derive a reasonable maximum level fo r the tota l 
population. Information fo r the famine period c le a r ly  ind icates the 
level at which immigration was s o lic ite d . I t  remains fo r fu rther work 
to determine the s ize , cu ltu ra l and technological re la tions o f the Island 
population to the Siberian and American coasts.
5. The Population from 1958 to 1972 and a Review o f it s  General
Characteristics
In assessing the current features o f the NW Cape population two
enumerations are compared: the f i r s t  done Ju ly  10, 1958 by Carolyn
French, Public Health Nurse, Alaska Department of Health and Social
Services (copy obtained from F. H. Fay, February 1971) and the second
done fo r th is  study in  Ju ly  o f 1970. F ie ld  methods followed Foote
(1968 p 25-26) with the additions o f names and date and place o f b irth
of grandparents and great-grandparents. This census was updated by
additions made during the f ie ld  period to May 1972, and by fu rther
checks and additions contributed by Coreen Kerfoot, PHN, Gambell
(Kerfoot, 1973 pers. comm.). Three separate sources o f deta iled
information, therefore, contribute to the 1972 census. Fig. 3 presents
the age and sex p ro file  fo r the 1958 population (above) and the p ro f ile
of those who emigrated from Gambell from 1958 to 1972. Fig. 4 presents 
_
Drs. Charles Hughes and Hans-George Bandi both have ethnographic 
studies of the Island population in progress at the present time.
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the age and sex p ro f ile  o f the to ta l Gambell population (above) as 
enumerated by the U.S. Bureau o f Census in 1970 (U.S. Bureau o f Census, 
1973, "Second census" 93 tab les) and the p ro f ile  fo r the 1972 popu­
la tio n  enumerated fo r th is  study. As in Fig. 3 persons, not resident 
at the time o f the count are ind icated outside the shaded area.
In Table 1 the general cha rac te r is t ic s  of the population are 
presented fo r the 1958, 1970 and 1972 enumerations. The tab le also 
presents the same s ta t is t ic s  fo r  the Nome native population in 1960 
(U.S. Bureau o f Census, 1963 p 12). This information is  not yet 
ava ilab le  fo r the 1970 census.
The fo llow ing general ch a ra c te r is t ic s  o f the NW Cape population 
over the 14 year period between the 1958 and 1972 counts are apparent 
from the p ro f ile s  and tab le: the population has not grown, the number
considered resident has diminished considerably; the segment o f the 
population under 15 years o f age has also diminished; the segments of 
the population between 22 and 44 years and 65 years and o lder have 
increased, the median ages of the population have increased considerably, 
the dependency ra t io  of the population (# under 20 + over 65/20-44 years) 
has decreased, and a large portion o f the population across a l l age 
classes (33% o f the 1958 to ta l population) has emigrated.
Information perta in ing to fam ily s ize  and structure is  presented 
in Table 2 and Fig. 5. A considerable decrease is  noted in the number 
of two-parent fam ilie s . The s l ig h t  overa ll increase in fam ily s ize  
apparently masks a real decrease in  fam ily s ize  fo r fam ily heads aged 
35-44 years. The remarkable excess o f unmarried males over females has
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not changed during the 14 year period covered by the enumerations.
Since the cha rac te r is t ics  summarized above are important to much of 
the d iscussion in fo llow ing chapters o f th is  paper, they may be considered 
in s l ig h t ly  more d e ta il.  The authority fo r th is  discussion is  Bogue 
(1969). A to ta l population figure is  that f i r s t  attempted in  any discus­
sion of the cha rac te r is t ics  o f an iso la ted  group o f people, and at the 
same time i t  is  very d i f f i c u l t  to assess. Considerable attention was 
given in the 1972 enumeration to defin ing duration o f residence. Residents 
of NW Cape d iv ide  th e ir  time among several d iffe ren t places. 'P la c e ',  
in fa c t, is  the sing le  element common to a 'popu lation ' and therefore 
defines i t .  In the 1958 census the few people ( a ll but one over 20 
years o f age) hosp ita lized  o f f  the Island or in schools are the only 
'non-residents' l is te d . In the 1972 census, a l l  members of the popu­
la t io n  absent fo r the f a l l  and w inter season (October through A p r il)  
are considered non-resident and so ind icated. Among th is  group in 
1972 are high school students, people working o f f  the is land fo r 
variab le  lengths of time, younger people moving from place to place, 
tra in ing  school students and trainees fo r m ilita ry  serv ice. There is  
l ik e ly  an increase in pa rt ic ip a tion  in such opportunities since the 
census of 1958. Another element represented in  the group defined as 
'non-resident' in 1972 are those men resident o f f  the Island who return 
fo r a few weeks or a month of hunting in the spring. Five adult males 
comprise th is  group which is  not re a lly  part o f the Cape population at 
a l l .  But these men a c tive ly  partic ipate  in  the economy o f the Cape 
during the very important spring period. I t  is  l ik e ly  that other non­
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residents do also, but the degree o f that pa rtic ipa tion  is  impossible to 
define. Detailed information on the nature o f a ir  fre ig h t shipments or 
postal money orders is  unavailable. The population considered resident 
in 1972 is  13% below that o f the 1970 United States census. I t  is  here 
considered the year-around resident population of the Cape, responsible 
fo r i t s  main socia l and economic patterns. In dealing with such a small 
population the movements of even one fam ily can g reatly  influence it s  
structure. In the f a l l  of 1970 a fam ily moved into Gambell contributing 
eight males to the 0-14 year age classes (10% o f the to ta l o f 79).
The age composition o f a population changes only with a change in 
b irth  ra te , death rate or through the e ffects o f m igration. The age 
compositions of 1958 and 1972 show an important change in  the percent o f 
the population under 15 years. Hughes reports l iv e  b irths ranging from 
four to 19 per year, 1940 to 1955, averaging 11.5 (Hughes, 1960 p 63). 
Live b irth s recorded fo r the 1972 period are: 6/1970 - 6/1971: seven;
6/1971 - 6/1972: eight; 6/1972 - 3/1973: e ight (Kerfoot, 1973 pers. 
comm.). A reduction of l iv e  b irths is  c le a r ly  ind icated. A s lig h t ly  
higher percentage of the population is  over 65 in 1972. Since 1958, 29 
ind iv idua ls are known dead (2.1 per year), f iv e  o f which were younger 
than 59 years at that time and three o f which are known to be accident 
re lated. No in fant deaths are included. This figure may be low, as the 
fate o f some o f the out-migrants is  not known. B irths minus deaths, 
then, are approximately s ix  per year.
In the lower p ro f ile  o f Fig. 3, 157 out-migrants are shown (25 
fam ilies and 17 additional in d iv id u a ls ). By 1972, 42 had returned (7
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fam ilies and 11 ind iv idua ls). An estimate o f emigration from 1958 to 
1972 is  115 persons (33% of 349) or 8.3 per year.
A consistent property of populations is  that about 35% o f a ll a^ je 
classes are between the ages of 20-44 years. Figures fo r a l l populations 
considered here are well below th is ,  leading to very high dependency 
ra tio s . As part o f the general p icture o f high liv e -b ir th  rates, low 
death rates and l i t t l e  opportunity fo r employment and the development of 
careers, i t  is  not d i f f ic u l t  to see how the head o f a family might con­
clude that the very d i f f ic u l t  job o f providing fo r a family with a l l 
that implies might be better done o ff  the Island. I t  seems reasonable 
that many o f the present non-residents in  the 15-25 year age classes 
w i l l take up residence o f f  the Island. I f  they do not, th e ir actions
w il l be the product o f decisions consciously made in  the face of known
d if f ic u l t ie s .  The strongest forces in fluencing  such decisions are 
employment opportunities and the fam ily. Table 2 shows both an increase 
in non-nuclear fam ilies and a decrease in nuclear fam ilie s . The s ing le  
fact which substantiates the importance of emigration is  that whole 
fam ilies move out as a un it. The note which introduces Chapter II 
re fle c ts  the centre 1 position of the fam ily in the value structure. No 
other socia l un it is  as highly valued. A man without a wife cannot 
achieve even a portion o f the wealth and acclaim ( le t  alone children) 
open to other men. These fam ilies are the main economic un it o f the
community and d iv is io n  o f labor w ith in the fam ily is  a constant facto r
among them. Beyond considerations o f e l ig ib i l i t y  or dependency an 
increase o f fam ily s ize  cannot be taken as an increase of wealth. The
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extremes o f wealth and poverty only become fu rther separated. The 
community thereby becomes more and more strong ly divided along these 
lin e s . It is  to be noted that the 14 non-nuclear fam ilies in 1972 each 
have separate dwellings, whereas sharing is  more common among the rest.
The sex ra tio s  of the population seem to be connected in some way 
to the discrepancies between unmarried and e lig ib le  males and females. 
E l ig ib i l i t y  is  a socia l question. Of the 15-19 year cohort, three 
resident females are 17 years or o lder, have fin ished or discontinued 
high school and have returned to the community. They may f a ir ly  be 
considered e lig ib le  in the usual sense o f the word. I f  a female has a 
ch ild  outside the v illa g e  and returns unmarried, she is  much less l ik e ly  
to remarry. Of seven known instances since 1947, only two have remarried. 
Therefore f iv e  o f the nine to ta l e l ig ib le  females are apparently less 
e lig ib le .  There are fewer socia l constra in ts on the males and the 
resu ltant estimate o f 22 e lig ib le  in  1972 may stand. This s itua tion  has 
changed su rp r is ing ly  l i t t l e  since 1958.
Drawing conclusions about th is  population would be more comfortable 
i f  it s  p ro file s  did not have the battered look typ ica l o f small popula­
tions. The v a r ia b i l i t y  in the female segment is  espec ia lly  notable. Two 
cha rac te r is t ics  emerge from th is review which appear very important, as 
well as constant, over the 14 years in question: there is  a large excess 
of unmarried males over unmarried females, and the rate o f emigration 
s l ig h t ly  ou tstr ip s  the liv e -b ir th  rate (1970-1973) and exceeds even more 
b irths minus deaths. Fig. 2 ind icates that the population is  le ve ling .
I t is  proposed that the two aspects o f the population ju s t mentioned
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are responsible fo r th is  apparent le ve lin g  and contribute therefore to 
the s t a b i l i t y  o f the Cape population. This population provides one more 
case h is to ry  o f the fo llow ing theses: present demographic processes o f
is land ecosystems are inherently unstable, rates o f growth now preclude 
preservation o f sim pler cultures and production systems, rapid develop­
ment and in tegration  into la rger economic and soc ia l systems is  the 
a lte rna tive  to demographic regression (Taeuber, 1963 p 227). Yet, these 
propositions are cast in terms too general to allow reso lution by th is  
study. A review at th is  point of the descrip tion  o f th is  population may 
allow these propositions to be recast in  more p ractica l terms.
As already mentioned, th is  study considers that the place o f occu­
pation of a population is  chosen on the basis o f the needs and desires 
of that population, and th e ir  re la t iv e  fu lf il lm e n t  is  indicated by it s  
measurable parameters. For reasons to be discussed in  follow ing sections, 
the NW Cape o f the Island provides the best hab itat ava ilab le . Only here 
has occupation continued since the e a r lie s t  signs o f habitation. There is  
no question that the population prospered, in  the terms defined here, 
un til 1878: independent, diverse and large. But also in su la r, the 
population lay  vunerable to expansionist forces of a la rger and more 
powerful population whose orig in s were fa r  away. I t  is  as i f  the Island 
population was exposed in a matter o f years to the b io log ica l cohabitants, 
the technological genius and the big business o f Europe, evolved over 
centuries. Contact was abrupt in the extreme. A population apparently 
adjusted to h igh ly conservative use o f resources, slow growth and the 
preservation o f i t s  own cu ltu ra l ch a ra c te r is t ic s  met forces at i t s  oppo-
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s ite .  Some o f the consequences are shown by the figures presented in 
th is  chapter: the population cen tra lized , abandoning the south and
east coasts o f the Island; a fte r nearly perish ing, rapid growth began; 
followed by d ispersal from the Island and a le ve lin g  of the Cape popu­
la t io n .
The present demographic processes of the Island indeed appear 
unstable. Whether these processes in the past were unstable is  unknown, 
but the Island maintained a strong connection with the Siberian coast.
Nome has replaced Chaplin as it s  mainland contact. The population of 
th is  Island expresses the necessity o f such a contact. At the turn of 
the century the S iberian mainland provided needed immigrants. Presently 
the Alaskan mainland provides a place o f emigration. For th is  reason the 
present elements o f the older and simpler production system may be main­
tained free from the pressure of overpopulation. Our theses become: the 
functional population un it requiring evaluation is  the Island — mainland 
complex, not the Island system alone; the mainland population pool buffers 
stresses o f overpopulation or depopulation in  the more unstable Island 
system; rapid development and in tegration o f the Island population in to a 
la rger economic and socia l system then becomes a matter not o f necessity 
but of choice fo r i t s  inhab itants, protected from such pressures by the 
Is land 's in s u la r ity ,  and from it s  own in s t a b i l i t y  by the mainland 
population.
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FIGURE 1
A Map of Settlement, Exploration and Travel on 
St. Lawrence Island
As the legend ind icates th is  map d isp lays the location o f present 
settlements, outly ing camps of the NW Cape settlement, known s ite s  of 
early  habitation and five  former centers o f population: NW Cape, SW 
Cape, Kookoolik Cape, S ikn ik Cape and the SE Cape-Punuk Islands-NE Cape 
area. Appendix 2 summarizes reports of explorers and trave le rs who 
reported sigh ting  inhabitants. Appendix 3 abstracts information on 
place and general s ize  from archeological investigations o f the Island 
and Appendix 4 estimates the population s ize  of these s ite s .
Commonly used t r a i ls  and small boat courses are also id en tif ied . 
Travel distances calculated fo r these routes are lis te d  follow ing the 
figu re .
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Map o f St. Lawrence Island Travel Distances
Land and boat travel distances are derived from USGS, Alaska Topographic 
Series, St. Lawrence Island, scale 1:250,000, 1948, and additional 
sources using the Dietzgen "map measure".
As much o f the coastline is  ir re g u la r , map measurements at th is  
scale (each figure given is  an average o f three measurements) 
e stab lish  minimum estimates. Distances over water are based on 
boat routes and distances overland on established t r a i ls .
NE Cape to Sledge Is. 1^20 miles
NW Cape to NE Cape 110 "
Around en tire  Is. 280 " «
Total Is. area 1,880 miles
1,205,000 acres*
Western Is. area 600 miles^
384,000 acres
Coastline length of Western Is. 103.0 miles
Niyrakpak Lagoon 12.3 "
Taphok to Kitneapalok 24.1 "
Overland t r a i l  Gambell to Savoonga 48.1 "
Gambell to North Kangee 31.5 "
Gambell to Niyrakpak Lagoon 17.0 "
Gambell to Akaftapak 5.9 "
Gambell to K y a il lg it  5.5 "
Gambell to South Kangee (in land t r a i l )  37.0 "
Kawok to North Kangee 6.7 "
Gambell to Poowoiliak 34.0 "
Gambell to Booshu Camp 22.1 "
Gambell to Kitneapalok 13.8 "
Gambell to Kavalgrak 10.2 "
Gambell to Ooynuk 5.1 "
Boat route of Gambell to Chaplino ^40.0 "
Gambell to Savoonga 45.5 "
Gambell to Niyrakpak Lagoon 17.0 "
Gambell to Boxer Bay 36.4 "
Gambell to Poowoliak 47.4 "
Gambell to South Kangee 54.5 "
♦Federal F ie ld  Committee, 1968 p 465-466
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FIGURE 2
Population P ro f ile  fo r 1901 and 
Population Changes since 1875
The population p ro f ile  fo r Gambell in 1901 is  presented in  Fig. 1 
(Reinhard, 1958 p 4 and Appendix). Represented are 217 persons from 
the to ta l population of 264 reported in  Jackson (1905 p 94). Persons 
at ages below m idline were born a fte r the famine.
Changes in the size  o f the population of St. Lawrence Island are 
presented in the histogram below the 1901 p ro f ile  fo r the period 1874 
to 1970. Sources of information fo r the years 1910 to 1970 are 
respective enumerations by the U.S. Bureau o f Census. Gambell school 
enrollments were obtained from Bureau o f Indian A ffa irs  records (1973) 
and Jackson (1904, 1905). For other sources see text.
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FIGURE 3
Population P ro f ile s  fo r 1958 and fo r 
Emigrants 1958 to 1972
Fig. 3 d isp lays the age and sex p ro f ile  fo r the Gambell population 
in 1958 (above) and fo r that segment o f the population which has 
emigrated between 1958 and 1972 (below) (see also Table 1). Members 
o f the population not resident at the time of the 1958 census are 
ind icated outside the shaded area. The s ize  o f various resident cohorts 
are ind icated on the lines flanking each figu re: f i r s t  the 20-44 year
age c la ss , then the 0-14, 15-65 and 65+ year age classes.
Of the 157 emigrants (25 fam ilie s + 17 ind iv idua ls) represented in 
the lower p ro f ile ,  42 returned by 1972 (7 fam ilies + 11 in d iv idu a ls ).
Net emigration is  therefore 115 (33% o f 349) or 8.3 per year. B irths 
less deaths approach 6 per year 1970-73.
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FIGURE 4
Population P ro file s  fo r Gambell 1970 and 1972
Fig. 4 d isp lays the age and sex p ro f ile  fo r Gambell in  1970 as taken 
from the U.S. Census (1973, Table 2), and the age and sex p ro f ile  fo r the 
1972 population as enumerated fo r th is  study (see also Table 1). Members 
o f the population not resident during the w inter months (October through 
A p r il)  are indicated outside the shaded area. Sizes of the resident 
cohorts are represented as in Fig. 3.
In the 1970 p ro f ile  the age classes 0-4 and 5-9 are subdivided into 
one year age c lasses, progressing from the youngest to the o ldest from 
the center o f the figure to the outside.
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334 ND 308 ND
£<15 49% 49% 45% 41%
%22-44 27% 29% 30% 32%
%>65 5.7% 5.0% 6.8% 7.3%
Median Age 15.2 M 13.8 F 
(16.5 M 16.5 M Tota l)
16.0 M 13.7 F 17.3 M 19.7 F 22.6 M 20.1 F 
(18.4 M 18.7 F Tota l)
Dependency ra t io 2.26 2.27 1.94 1.83
Sex Ratio 1.16 1.11 1.24 1.18
Age 5-9 1.29 1.00 1.50 1.19
Age 0-4 1.06 .96 1.44 1.89
French, 1958
2U.S. Bureau o f Census, 1963 p 12
3This study and Kerfoot, 1973
4U.S. Bureau o f Census, 1973 Tables 1 , 2  
5Calcu lated by percent age c la ss  only
FIGURE 5
Family Size by Age of Head o f 1958 and 1972
In Fig. 5 the size o f a l l  fam ily units is  displayed. Shaded areas 
ind ica te  the age class o f the head o f the fam ily (that person most 
responsible fo r it s  maintenance) at the time of the respective enumera­
tions from which the information is  drawn. Table 2 presents average 
fam ily s izes fo r each age c lass.
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Frequency of Fami ly  Size by 




2 0 - 2 4  : : : = 2
25-34 0 = 1 4  
35-44 ^  = 17 
45-59 H  = I9 
60+ H = I3
65 Heads 
334 Total
2 4  6 8 10
Total N um ber in the Family
Age 
20-24CT3 = 5 
2 5 - 3 4 0 =  9 
35-44E22 = 17 
4 5 - 5 9 * 1  = 16 
r _£0* H i  = l 3
6 0  Heads 
3 0 9  Total
1972
2 4 6 8 10
Total N u m b e r in Fam ily
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TABLE 2 
Family S ize and Structure 




Mean fo r heads
Age 25-60+: 5.2 5.4
Mean fo r heads
Age 25-34: 4.9 4.8
35-44: 7.1 5.7
45-59: 5.2 6.5
60+ : 3.4 3.8
1958 1972
Family Structure:
one-parent 11 (32 people) 14 (40 people)
two-parent 54 46
Total fam ilies: 65 60
Unmarried (e lig ib le ) 1958 1972 1970
Age M F M F M F
40-44 0 0 4 (1) o
10 2
35-39 1 (1) o 5 (2) 2 (1)
30-34 1 (1) o 1 (1) 1 0 )
9 7
25-29 9 (9) 0 5 (5) 5 (3)
20-24 12 (12) 6 (6) 13 (13) 1 (0) 9 8
17-19 - - -  (3) -  - — (3).,
% o f to ta l in age 
c l asses:
23 (23) 6 (9) 
45% 16%
28 (22) 9 (8) 28 17
54% 22% 45% 30%
H o ta l population, 1970 U.S. Census, Table 5 "never married"
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Whalers and Traders known to have V is ited
St. Lawrence Island from 1898 to 1900
Source: Doty, W illiam  F. 1900. Log Book, St. Lawrence Island. Ijl
Jackson, Sheldon. 1900. Ninth Annual Report on 
Introduction o f Domestic Reindeer in to  A la ska ...1899. 
Washington, Government P rin ting  O ffice , p 224-256.
APPENDIX 1
Date Ship, c lass , remarks Captain
August 14, 1898 Del Norte - steamer, carried  U. S. not stated
Government fre igh t
September 9 Katherine Suddons - not stated, had 
been in  A rc tic  Ocean
Dickey
October 15 Alaska - not stated Cogan
October 17 whaler passed
May 13, 1899 Jeanette - whaler Newth
May 13 Grampus - whaler Leav itt
May 13 Narwhal - whaler Comisky
May 13 Belvedere - whaler not stated
May 14 W illiam  Baylies - not stated Buckler, Charles E.
May 16 Thrasher - not stated Sherman
May 22 Belvedere - whaler Duvall
May 26 W illiam  Baylies - not stated, C o tt le , S. F.
Buckler shot, buried on Island
May 28 Alexander - not stated T i 1 ton
May 28 Fearless - not stated McKinney
June 18 Albion - steam schooner Ericson
June 20 W illiam  Baylies Cottle
June 20 A1exander T i 1 ton
June 27 Alaska - bark W illiam s, 
Cogan sick
July 10 Thetis - U. S. Revenue cu tte r Buhner
July 12 Bear - U. S. Revenue cu tte r Ja rv is , Lieu, and
Berthoff, Lieu. 
Jackson, Sheldon
Source: Lerrigo , P. H. J . 1901. Abstract o f Jou rna l, Gambell, St.
Lawrence Island, kept by ... In Jackson, Sheldon. 
1901. Tenth Annual Report on Introduction of 
Domestic Reindeer into A la ska ... 1900. Washington 
Government P rin ting  O ffice , p 114-132.




















Ship, c la ss , remarks




W illiam  Bay liss
Karluk - traded by n ight, liq uo r 
Alaska - bark, 8 natives shipped 
fo r the whaling season 
mall schooner 
Alexander - bark 
Garonne or Roanoke - la rger pas­
senger vessel passed toward Nome 
Progress - Russian steamer out of 
Vladivostok B r it is h  syndicate fo r 
prospecting S iberian coast 
Coriv in  - trad ing steamer 
Belvidere - steam whaler 
Casco - schooner with supplies 
Progress - dropped o f f  injured 
Chinese servant 
Manning - U.S. Revenue cutter 
Bear - U. S. Revenue cutte r, 
























B ill in g s
Kotzebue
APPENDIX 2
Explorers and Travelers who Reached 












M u lle r's  quote from Shestakov's 
map: "To the f i r s t  Island is
h a lf a day's voyage; upon i t  
liv e s  a people whom the Tschuktschi 
c a ll Achjuchal ja t;  these speak the ir 
own language, wear c lothes o f duck-skins 
and l iv e  by catching o f sea-horses and 
whales; and, as the Island is  without 
fo rests, they bo il th e ir  provisions with 
Train o i l ."
M uller, 1761 
xx i i
"...found a few huts but no 
people although I twice sent 
the midshipman to look fo r 
them."
mapped 5 settlements.










Landed on south shore west o f Sauer, 1802 
S ikn ik , shore covered with 240-241
bones, tame dogs about; saw 6' 
scaffo lds at d istan t habitation 
but no people. Then saw very large 
boat (baidar) with about 30 men aboard.
S a ilo r f ired  warning shot, boat retreated.
Then passes ESE, found a l l  va lleys occupied 
by build ings o f natives, concluded Island 
very populous. Passed by Punuk Is .,  found 
north Is. replete with huts.
V is ited  v illa g e  SW coast 
(Poowooiliak) and bartered
Bartered with second v illa g e  
ju s t north of Cape, obtained 
over 200 ra in  parkas in  one day.
Kotzebue, 1821 
188-190







7-29-1816 Received dog sa c r if ic e  at NW Cape.
7-10-1817 V is ited  SE Cape (Kialegak) Vol. I I , 174-6
inhabitants fled  except 20 
armed men. Inhabitants speak 




7-27-1816 Comments s im ila r to those o f Choris, 1822
Kotzebue. Noted considerable 4
trade with Chukchi. ^
Plates XVI "Habitans du 1 ' i le  St. Laurent"
XVII "In te rieu r d'une maison dans
1 ' i l e  St. Laurent"
XVIII "Bateau a rames de 1 ' i le  St.
Laurent"
7-16-1826 V is ited  bay at SW angle o f Beechey, 1831
Island (perhaps Boxer Bay, Vol. 1, 331-4
or Powooiliak), saw several 
ten ts, stakes; natives launched 
four baidars, e ight men and women 
in  each. Appeared expert at barter.
Noted sh ir ts  and boots resembled those 
o f 'Oonalashka'. Traded seven dozen Alca 
crestate! 1 a fo r one necklace o f glass 
beads. Needles and sc isso rs desired by 
the women, tobacco by men.
1830 "In 1830 the b rig  Chichagof was Bancroft, 1886
dispatched northwards in  charge 547-8
o f midshipman Etholen, . . .S t .  L.
Is. Etholen found 5 native v i l ­
lages, the inhabitants o f which 
l iv e d . . .ch ie f ly  by hunting walrus."
1830-1833 Surveyed Island, circumnavigated Tebenkof, 1852
en tire  except south side. Mapped 48-51
13 settlements. Notes that popu­
la t io n  estimates are as much as 
1500; that they are occupied hunting 
whale and walrus, except in the w inter, 
which is  f i l le d  with 'amusements'; have 
strong physiques and g reatly  love tobacco 
and vodka. T ranslite ra tes accurately seven 
native place names.
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Explorer






8-18-1874 Notes 3-400 in 5 settlements E l l io t t ,  1875 
had l i t t l e  to barter, seldom 220-224
used muskets, no iron cooking 
pots, large shaggy dogs, etc.
Source
Date____________ Remarks________________________ Page
1881 Probably v is ite d  both SW & SE E l l io t t ,  1896
Capes, estimates nearly 300 in 442-458
3 settlements died during 
famine. Find in E l l io t t  re fs , 
and Nelson 1899, 11 drawings of 
area and people.
1880 Investigated m orta lit ie s  at Hooper, 1881
four v illa g e s  on north coast 10-12
of Island: "A: 50 to ta l;  B:
54 adult males; C: 12 adult 
males; D: 200 to ta l.  Estimates
500 to ta l dead o f Island population 
o f 1000. Dates major famine in 1879-80.
1881 Examined 5 o f 6 settlements: Hooper, 1884
3, a l l dead; 4th, 16 remain 8, 100-101
5th, 200 dead 400 remain; 6th,
nearly a l l dead. Estimates 1000 
of 1500 died during famine.
1881 V is ited  notably 2 v illa g e s , Nelson, 1899
Poowooiliak and Kukulik. Made 269-270
extensive ethnographic co lle c tion  
at la t te r .  Notes 1000 died winter 
1879-80, attribu tes whiskey as main 
cause.
1881 Reports that a whaling captain Rosse in
v is it in g  Island during epidemic Hooper, 1884 
said every one had "measles or 
black tongue". [Black tongue l ik e ly  
refers to anemia, sca r le t fever or 
avitam inosis ( v it .  B). (M ilan,
5/1973. Pers. comm.)]
1881 Reports 500 o f 1500 inhabitants Muir, 1917 
died 7 v illa g e s  wiped out, in 107-8
Sevuokuk 200 o f 600 died, SW 
Cape a l l but 5 o f 200 died, a few 
survivors at east end o f Island.














C o llin s
C o llin s
APPENDIX 3
Archeo log ica l Investigations on St. Lawrence Island
S ite Cu ltu ra l le ve ls
Ind ication  o f 
physical s ize Source, page
H il ls id e
Kitnepaluk
Punuk Is.






Okvik, dates 2300 BP 1 house only
Late Punuk or Thule 
but OBS s ty le  found
Okvik (type c o l l .)
OBS (type c o l l . )
OBS (type c o l l .) 
and Punuk
Punuk
Punuk and Modern 
Modern
Punuk (type col 1.) 
and Modern
Excav. 1 house 
o f several
Midden on ly, 
excav. by Ge ist 
1931, Ge ist and 
Skarland 1934




large v illa g e
one o f la rgest 


































S ite  Cu ltu ra l le ve ls
Kialegak Punuk, mostly
Kukulik OBS, B irn ir k ,
Punuk, Recent -
P re h is to r ic ,
Modern
Camp Kolowiyi Punuk and B irn irk  
and S 'Ke liyuk
H il ls id e  a l l
Miyowagh 
Ievoghiyoq 
Punuk b u r ia ls  
OBS bu ria ls  
Meruwtu 
in progress
Ind ica tion  o f 
physical s ize Source, page
1 month excav. ib id  30
1929, large v illa g e
Large v il la g e  Ge ist 25-53
complex excav. 1931 and Rainey, 
1932 & 1934-35. Ge ist 1936 
a lso surveyed 13 other 
s ite s  on Island (see 
F ig . 1)
3 middens, 2 houses 
Surveyed 14 other 
s ite s  (see Fig. 1)
surveyed 6 other 
s ite s  as part o f 



















Estimates o f Age and S ize o f St. Lawrence Island 
Settlements^ 1650-1878




400 is  considered the optimal s ize  o f th is  community 
Occupation appears continuous since 2300 B.P. Pre­
famine population estimates probably d id not account 
fo r  post-famine immigration from other settlem ents. 
The Old Sevuokuk "modern" s it e  is  the la rg e s t o f the 
area. Three o f f iv e  other centers o f hab itation  have 
shown continuous occupation from the OBS cu ltu ra l 
le ve l (two have not been excavated). The same e s t i ­
mate o f optimal population s ize  is  app lied to a l l .
The s ite s  o f H i l ls id e  (Okvik & OBS), Miyowagh (OBS & 
Punuk), Ievoghiyoq (Punuk), Seklowaghyaget (Punuk & 
modern), are here considered d if fe re n t  periods o f 
occupation o f a s in g le  settlement.
No excavations but predominately "modern". Adjoined 
by a s it e  ca lled  "Missaghameet". For want o f be tte r 
information th is  s it e  is  considered comparable to 
"v illa g e  B" as found by Hooper. Population about 150.
No excavation, small "modern" midden. This s it e  is  
considered comparable to "V illa g e  C" as found by 
Hooper. Population about 35.
TFor settlements ou tly ing  from centers of h ab ita t ion , see F ig . 1
Bur. o f Census 
1970:372 




C o llin s ,  1937 
p 34 
Ackerman, 1961 
p 14 ff 
Rainey, 1941 
p 460 
C o ll in s ,  1937 
p 34
C o llin s ,  1937 
p 191 


















Kavalghak No excavation, 2 "modern" mounds. Probably la rge r Ackerman
than Ooynik. Population about 35.





One "Late Punuk or Thule" house excavation o f 
several known. Population about 150.
No excavation, large settlement ind icated on Tebenkof's 
map. Population about 35, probably la rg e r. Ind ica­
tions o f "H il ls id e "  type hab ita tion .
Settlement ind icated on Tebenkof's map. Population 
about 35.








(Camp C o ll ie r )
Ind ications o f "H ills id e "  type hab ita tion . Settlement 
ind icated by Tebenkof. Population about 35.
"Modern" s it e  surveyed by G e ist, appears on Tebenkof's 
map, reoccupied during years o f re indeer herding. 
Population about 35.
Band i, 1967 
Tebenkof, 1830
Ge ist & Rainey, 1936 
Tebenkof, 1830 
p 34
These e ight s ite s  are considered ou tly ing  from Gambel (Sevuokuk). There are undoubtedly other 
s it e s ,  p a r t ic u la r ly  in land , not yet surveyed. Ge ist ind icated  12 s ite s  w ith in  20 m iles o f 
Sevukuk (G e ist and Rainey, 1936 p 32). A to ta l population o f  about 900 is  estimated fo r the 
area at peak o f "Punuk-modern" expansion.
Powooiliak A la rge  unexcavated s it e  considered predominately
"Punuk-modern" by Ackerman, estimatea at 200 before 
the famine by Muir. Probably la rg e r. Considered a 
center o f hab ita tion .
Boxer Bay "Recent" s it e  mostly washed out by sea ac tion , no Ackerman
excavation, in d ica tion s o f  "H il ls id e "  type hab ita tion  Ge ist
in area. C l i f f  houses (poss ib le  fo r t i f ic a t io n s )  a lso  Bandi
serve area. Population about 150 fo r  area. H ab itat ion  Tebenkof












Settlement Size, Age, Remarks Authori ty
Taveeluk Pt. to 
S itee luk  Bay
Kongkok Bay 
in land
Large s it e  (20 houses) unexcavated. Population about 
150.




Kotzebue traded 200 ra in  parkas in one day while o ff-shore  ju s t  north 
o f SW Cape.
Kotzebue, 1821






400 is  considered optimal s iz e  o f th is  community. 
S tratig raphy ind ica tes hab ita tion  continuous (or 
nearly  so) from OBS. Nelson's estimate o f 200 dead 
in 1881 is  considered low fo r  population estimate 
(see absence o f ch ild ren ).
Hooper's "V illa g e  B", w ith 54 adu lt males. Population 
about 150. Hab itation ind icated  by Tebenkof.
Small unexcavated "modern" s it e .  Population 35.
Small unexcavated "modern" s it e .  Population 35.
E ight s ite s  o f hab ita tion  along the coast east o f Kukulik (see F ig. 1), 
a l l  may be considered inhab ited during "recent - p re h is to r ic "  period, 
during which a to ta l population fo r  the area is  estimated at 850, 12 
settlements.
Ge ist and Rainey, 






















Cape S ikn ik
East o f same
Total population 
s ite s .  400 w i l l







Size, Age, Remarks Authority
4 middens, several house p its  considered "Punuk-modern"
1/4 m ile long s it e  o f occupation, 3 deep house p its ,  no 
excavation.
Habitation was noted here by B i l l in g s  and on Tebenkof's 
map.
Ge ist survey 
Ackerman survey
Ackerman survey
B i l l in g s ,  1791 
Tebenkof, 1830
estimates fo r  th is  area could range very large considering the extensive 
be taken as a conservative estimate fo r  the en tire  area.
Kialegak showed 2 large middens, one 18' deep, mostly 
"Punuk" w ith OBS at base. V is ite d  by B i l l in g s ,  Kotzebue 
E l l i o t t  and Tebenkof, was undoubtedly a center o f 
hab ita tion  u n t il 1878. Fate o f inhab itants the rea fte r 
unknown. 400 considered l ik e ly  population.
Punuk Is . showed one very la rge s it e  which became type- 
s it e  fo r "Punuk" cu ltu re . Another became typ e -s ite  fo r 
"Okvik".
No excavation, several middens considered "modern". 
Population estimated at 150.
Small s it e  considered "modern". Population 35.
Three middens, excavation ind ica tes ea r ly  "Punuk" with 
"B irn irk "  t r a i t s .  Sized at about 150.
Untested middens considered "re cen t-p re -h is to r ic  to 
modern", hab ita tion  ind ica ted  by Tebenof. Population 
estimated at 35 each.
C o ll in s ,  1937 
p 29-30









Total population estimate at peak of recent - p reh is to ric  expansion 
estimated fo r the Kialegak-Punuk centers and th e ir  s ix  known 
ou tly ing  settlements at 1250.
Summary:
Five population centers are indicated by archeological in v e s t i­
gations and by the accounts of early v is ito r s .  A to ta l o f about 
4000 in 35 settlements is  estimated fo r the peak o f the "recent - 
p reh is to r ic "  period o f expansion best documented by the Kukulik 
c o lle c t io n  (Geist and Rainey, 1937 p 226-7).
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Synopses of reports of the Great Starvation 
o f 1878-1880 
First-hand reports (or nearly so)
1. E l l io t t ,  Henry W. 1882. P. 92-102: a report of his second v is i t  to
the south side of the Island, l ik e ly  on a AK.C.C. vessel. The same 
report appears in E l l io t t  (1896 p 546).
Winter o f 1879-80 ice closed t ig h t  around the Island, w inter
o f exceptional r ig o r although unusually mild in U.S.; walrus
were driven fa r  to the south and east; residents of Poonook, 
Poogooviliak and Kagellegak perished; nearly 300; re ca lls  
strength o f Islanders seen during v is i t  o f 1874; noted they 
seemed to be liv in g  on walrus nine months of the year; no 
alcohol mentioned.
2. Hooper, Captain C. L. 1881. P. 10-12: f i r s t  Revenue Service in v e s t i­
gation of a "Rumor of Wholesale S ta rva tion", see Appendix 2.
Investigated m o rta lit ie s  at four v illa g e s  on the north 
side of the Island. Estimates 500 o f a population of 1000
died. No mention o f v illa g e s  on south side of Island.
3. Hooper, Captain C. L. 1884. P. 8, 100-101: second Revenue Service
investigation  with Nelson, Muir and Rosse in company, spring o f 1881.
V is ited  s ix  v illa g e s  (probably Kukulik, a small v illa g e  
east o f Kukulik, Old Savoonga, Kangee, Sevuokuk and Powooi- 
l ia k ) ,  reported death o f not less than 1000 o f a population 
o f 1500; notes that the people are looking better, have 
taken one whale; notes a few died w inter 1879-80, but general 
starvation 1878-79 which people said was cold, stormy with 
much ice and snow; therefore could not hunt; traded with 
Hoopers vesse l, wanted to trade fo r whiskey, notes Islanders 
have acquired a taste  fo r whiskey; but importance to famine 
exaggerated; notes there was meat in the caches o f some dead 
v illa g e s , therefore must have been epidemic; notes that few 
Innuits remain at East Cape, S iberia  v ic in ity ,  saw walrus 
in water but no hunters; speculates that extensive unbroken 
shore ice and storrny weather cut o f f  food supply w inter o f 
1878-79; saw no ind ica tion  o f struggle or cannibalism.
APPENDIX 5
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4. Muir, John. 1917. P. 24-27, 85, 107-110: v is ite d  Island in company
with Hooper, spring of 1881:
A ttribu tes starvation 2 years ago to rum, traded on 
Hooper's vessel obtaining exce llen t c lo th ing , better dressed 
than any other eskimo group seen; are t a l l ,  strong, etc. and 
experts in buying rum (have a designated ta s te r); interviewed 
15 demoralized survivors of 200 at SW Cape; reports seven 
dead v illa g e s , 200 of 600 le^t at NW Cape and a few survivors 
at one of the v illa g e s  on the east end o f the Island (apparently 
not v is ite d ) ;  found considerable walrus hide and skins of other 
animals at Kukulik; people never quarrel among themselves, quick
to joke and quick to f a l l  calm.
5. Rosse, I. C. (M. D.). 1884. P. 20-21: v is ite d  Island in company
with Hooper, 1881.
Notes Islanders requested liq u o r in trading with Hooper's 
vessel; adds ch ild ren 's  corpses were found, therefore no can­
nibalism  indicated; whaling captain v is it in g  during famine 
said they a l l had measles or 'b lack tongue'; does not believe 
liq u o r to be sole cause o f famine; notes serv ices o f in te r­
preter were very imperfect at NW Cape. Contributes in teresting  
essay on the ro le of liq u o r in the A rc t ic .
6. Nelson, E. W. 1884. P. 85 f f :  weather observations 1887 to 1881
fo r St. Michael are presented in summary form; deta iled  auroral obser­
vations.
Reports unusually excessive ice in St. Michael area of 
Norton Sound winter and spring o f 1880.
7. Nelson, E. W. 1899. P. 25, e tc ., 258, 269-270: throughout "memoir"
describes St. Lawrence Island segment o f 10,000 specimen ethnographic 
co lle c tion  o f the Bering S t ra it  Eskimo, obtained mostly at Kukulik.
Notes St. Michael in te rp re te r had great d if f ic u l t y  on 
Island; speculates that a "prolonged whiskey debauch" 
cause f a l l  walrus migration to be missed, and famine 
resu lted. V is ited : 1 v illa g e  north shore, 2 houses, 25 
dead plus a few on the ground; eastward a second v illa g e
with 200 dead, wonders at the to ta l absence o f ch ild ren ,
concludes that the savages must have eaten them; another
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v illa g e  at "NW point" o f Island (means SW Cape) found 12 
survivors strongly demoralized, l iv in g  in the presence of 
about 100 dead. Obtained a large co lle c tion  of sku lls  
subsequently analysed by H rdlicka (1940).
8. O tis , Harrison. 1898. (1) P. 114: special agent in charge of the
Fur Seal Islands:
Reports weather conditions fo r the P r ib i lo f 's  1878-79 
as very m ild, with no ice  appearing on the sea during the 
w inter, warm temperatures; the ice  l im it  May 25 at about 
200 m iles northwest. Inhabitants were short of food 
during la te  w inter.
Vol. 1:p. 127:
Reports heavy pack ice  on the shores of St. Paul, fo r 
w inter o f 1879-80, very cold w inter temperatures and a 
delay in the commencement o f the sealing season.
9. Healy, Captain Michael A. 1889. P. 12: report o f Revenue Service
v is i t  to the Island f a l l  1884.
A ll v illa g e s  on north side abandoned except NW Cape 
where people are healthy o f appearance and have excel­
len t c lo th ing. Concludes there has been no liquo r trade.
10. Jackson, S. 1898 (III)  P. 541 f f :  a decennial report on education
in Alaska in which the general reduction o f populations of food species is  
noted in the Bering Sea region (see text p. 26); Epidemic and famine on 
the S iberian Coast.
11. Gambell, V. C. 1900. (4) P. 240: popularized w riting  by f i r s t
school teacher:
Nine years before a r r iv a l,  a trading vessel sold a large 
quantity of whiskey in exchange fo r nearly everything posses­
sed by the v illa g e ; drunken orgies were constant. Nine tenths 
o f the population died during the w inter from starvation and 
disease. No liq u o r had appeared in the v illa g e  fo r nine years 
then "Hoonakia" a native woman from Cape Prince o f Wales or Pt.
Hope was set ashore by a whaler and started home brewing liquo r 
which she bartered to v illa g e .
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Informant Reports
12. Moore, R. D. 1912. P. 356-358: f i r s t  informant report obtained 
from Oghoolki:
Whisky was traded at NW Cape in the summer before the 
famine. There was therefore l i t t l e  hunting thereafter and 
food was short by October. L i t t le  food was obtained un til 
Ap ril o f the fo llow ing spring. Men were lo s t on the ice 
while hunting, being very weak. Young boys did much of the 
hunting. Traded whisky fo r food at SW Cape. Few deaths 
occurred un til spring when many resulted from over-eating.
Man v is ite d  from Punuk I s . ,  where there was no f a l l  famine.
Some survived by trapping and eating foxes, some by eating 
c lothes, dogs and harnesses. No cannibalism occurred, not­
withstanding a whaler v is it in g  follow ing spring who sug­
gested they eat th e ir  women (probably a pun).
13. Keim, Charles J . 1969. P. 117, 118-122: fu l l quotation o f notes
on famine co llected  by Otto Geist during h is stay on the Island 1926-35
Report is  extensive but garbled. Only information additional to Moore 
is  quoted here.
Two famines occurred: 1876 and 1879-80. Kukulik and
Kialegak people came to Gambell fo r meat. Everyone had a 
disease l ik e  d iarrhea, and most died a fte r famine. Traded 
fo r meat at SW Cape where they had gotten fa l l seals with 
nets. No boats touched Island in f a l l ,  but there were many
in the spring. The traders Kamney or Gamney and Captains
Lyre Balen or Roy Ba il ley  or Keeley. There were earth­
quakes in the f a l l ,  much east, southeast and south winds 
and in 1879-80 the ice did not arrive  before February, 
which was weak when i t  came. Ungalak caught whale in Ap ril 
with a crew o f mostly women and boys. Okamananga, Otiyohok's 
grandfather came from Punuk to buy dogs. Whisky was sold 
to Kukulik and Kialegak.
14. Giddings, J . Louis. 1967. P. 169: informant O it t ila n  (Ouatalin)
A period o f slow starvation typ if ie d  the time with bad 
weather (wind) a l l  the time. Thin ice  kept hunters ashore.
There was no stored food. In a starved and reduced condition, 
disease overcame the people.
15. Colby, Merle. 1939. P. 382-383: Source o f information unknown,
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not found in any c ita t io n s  given fo r coverage o f St. Lawrence Island.
States that there e x is t  very few narratives of trading 
on the Island, but one has been preserved: in 1880 a
whaler stopped at SE Cape and traded grain alcohol cut 
with water and syrup fo r ivory, whale bone and fu rs. Also 
a harem o f v illa g e  women was selected and paid in alcohol.
A prosperous v illa g e  was le f t  drunk and des titu te , having 
even cut up and traded skin boat m ateria ls. The hunt 
(perhaps f a l l )  was missed and starvation  followed. About 
25 survived.
16. Fay, Francis H. 1973. personal communication: notes from discussion
with Jimmy Otiohuk at Gambell. The opinions occasionally expressed during 
the f ie ld  research year concerning the famine agree c lo se ly  with those 
expressed here.
January 14, 1956:
Jimmy says that, according to E. W. Nelson, the Kukulik 
and Kialegak people starved to death due to lack of food 
in the w inter p r io r to his a r r iv a l,  but th is  was not the 
case at a l l .  They had been short o f food, a lr ig h t,  the 
previous f a l l  and w inter, due to unusual ice  movements, but 
very few died because o f th is . In January there was good 
hunting and they had plenty o f fresh meat, but then they 
a l l got a bad case o f dysentery and many died very suddenly.
The survivors departed fo r Gambell, leaving the others 
behind with f u l l  meat c e lla rs .
February 8, 1961:
Otiohuk says that he and Otto Geist got the fu ll story 
from Soolook, father o f Lloyd Oovi and Nathan Noongwook.
There was a famine, a lr ig h t,  from November '79 to January 
'80. The ice came in November but was blown northward 
again, r ig h t away, and there was rough, open water a ll the 
time un til January. The people grew very thin in those 3 
months, but very few died from i t .  Then the ice f in a l ly  
came again in January and stayed. 'Lots of game when ice 
come la te  l ik e  th a t. ' The people got plenty of game but 
were s t i l l  very weak, and a few more died. The most died 
in the days a fte r, not from lack o f food but from very 
severe d iarrhea. The Kialegak people had le f t  th e ir 
v illa g e  e a r lie r ,  in the f a l l ,  during the famine, leaving 
the dead behind.
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17. P e tro ff, Ivan. 1898. P. 279: report on the population and
resources of Alaska.
The 15,000 lb . o f ivory taken by the 36 sa ilin g  c ra ft  
and 4 steamers working o ff the Alaskan coast in 1880 
Pe tro ff estimates as representing a k i l l  o f 10,000 walrus, 
and predicts hardship fo r the population dependent upon 
them.
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CHAPTER II 
A DESCRIPTION OF THE HABITAT AND BIOTIC 
COMMUNITIES OF THE NORTHWEST CAPE
1. Introduction
As stated in the introduction, the purpose of th is study is  to 
assess the ro le  o f loca l food resources in the function of the community 
at the Northwest Cape o f St. Lawrence Island. The subject o f study, the 
hunter, and the b io log ica l bias of the approach were defined. The f i r s t  
chapter described the changes in the s ize  and d is tr ibu tion  o f the human 
population over the la s t  one hundred years and broached the question of 
prosperity. I t  was established that the functional population un it is  
that o f the Island and it s  mainland connection. Integration into the 
mainland soc ia l and economic systems appeared mainly dependent on the 
e ff ic ie n cy  with which problems inherent in  the geographical iso la t io n  of 
the Island are overcome. The ro le  of the Island-mainland connection in 
the resource system of the NW Cape w il l be discussed in Chapter I I I .  I t  
was a lso established that the Cape is  the only s ite  on the Island where 
habitation has continued from e a r lie s t  times and has been uninterrupted 
since European contact. The conclusion required is  that th is  area has 
better f u l f i l le d  the needs and desires of the inhabitants that any other 
Island area. The present task, therefore, is  to describe the prominent 
physical and b io log ica l features o f the Cape area. The context o f 
hunting a c t iv ity  discussed in Chapter III may then be established and 
the question o f how the Cape happens to be the best habitat o f the Island
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may also be addressed. Since the in s t itu t io n s  o f convenience (schools, 
church, store, unearned income) were inoperative at the time o f the 
famine i t  is  proposed here that th e ir  subsequent presence does not 
wholly su ff ic e  to answer th is  question. The universal f i r s t  impression 
of the desolation and inclemency of the Cape environment has led v is ito rs  
to conclude that the apparent relaxed atmosphere of the community would 
be impossible without these in s t itu t io n s . This discussion intends to 
present a d iffe re n t aspect of th is  con tinu ity: the habitat is  rich  in
b io log ica l forms and the community prospers thereby. Three concepts are 
therefore required fo r th is  discussion: hab ita t, community and pros­
perity .
The concept of habitat as used here is  taken in two senses (Odum,
E. P ., 1971 p 243, 295). The f i r s t  describes ab io tic  elements o f the 
places where l i f e  forms occur. For the purpose o f th e ir  descrip tion, 
which occupies the second part o f th is  chapter, the l i f e  forms are set 
aside fo r the moment. The other sense o f hab itat used in a ll other 
d iscussions is  that in  which the functional environment (ab io tic  and 
b io t ic )  o f a s ing le  ind iv idua l, species or population is  described.
Community as used here designates any assemblage of populations 
with unity of taxonomic composition, a re la t iv e ly  uniform appearance, a 
d e fin ite  troph ic organization and a d e fin ite  metabolic pattern (Odum, E. 
P ., 1971 p 140). Two types of communities appear applicable to the 
Island: major communities, which are o f s u ff ic ie n t  s ize  and d iv e rs ity
to function independently; and minor communities, which require inputs 
from adjacent communities. In the th ird  section o f th is  chapter three
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major communities are defined which provide inputs to the human (minor) 
community.
Prosperity as used here requires the consideration o f human values. 
This study does not consider m otivation, ro le  d e f in it io n , goals, se n ti­
ments or the lik e .  I t is usefu l, however, to estab lish  c r it e r ia  against 
which a judgement may be made o f the question couched somewhere in every 
study of resource systems: is  i t  a good system? Are the Island men good
providers, are they rich  or are they poor; are the hunters good conser­
va t io n is ts , or are they thoughtless opportunists; are the people o f th is  
community content where they are with what they have, or do they remain 
against th e ir  wishes; do th e ir  ways express a system to be admired, 
encouraged and emulated, or is  i t  ju s t  an in teresting  anachronism? Some 
authors consider hunters r ich , wise, happy and admirable ju s t because 
they are hunters. Others, e spec ia lly  o lder, authors consider them abject 
savages fo r the same reason. I t  is  appreciated that such questions occupy 
whole d is c ip lin e s  of study. Their consideration here is  lim ited  to the 
purpose stated, even though th e ir  consideration has influenced many aspects 
of th is  study. The temptation is  to hope that a b io log ica l in terpre ta tion  
of concepts such as adap tab ility , permanence or e ff ic iency  might s a t is fy  
any cu ltu ra l context. They do not since the study of culture never leads 
to universal explanations o f human behavior (Steward, 1955 p 9). The 
a lte rna tive  is  to abandon the search fo r objective c r it e r ia  altogether 
and to define those o f the cu ltu re  studied. Such an approach seems fa ir  
to a l l but is  also fraught with d if f ic u l t ie s .  I t is  perhaps more 
presumptuous fo r someone strange to the society to attempt re if ic a t io n
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of it s  dynamic functional p rin c ip les (which undoubtedly e x is t!)  in to 
propositions, than to apDly h is own. The attempt is  nevertheless made, 
and should be considered in the context o f Hughes work on "sentiments" 
(see Appendix 6).
Proposition 1: The mother tongue is  h ighly valued.
Proposition 2: Food from loca l sources is  h ighly valued.
Proposition 3: Next-of-kin are h ighly valued.
A value is  re la t iv e  and in th is  case a hierarchy is  definable:
Proposition 1: I would rather speak the d ia le c t o f my fam ily and
tr ib e  than any other St. Lawrence Island d ia le c t.
I would rather speak other St. Lawrence Island 
d ia le c ts  than any d ia le c t of the American or Siberian mainland.
I would rather speak any d ia le c t of the American or 
S iberian mainland than to speak American Eng lish.
Proposition 2: I would rather eat whale than seal.
I would rather eat seal than walrus.
I would rather eat walrus than b ird or f ish .
I would rather eat b ird  or f ish  than imported food.
Proposition 3: I would rather associate with my wife and children
than my s ib lin g s .
I would rather associate with my s ib ling s  than with 
other members o f rny clan.
I would rather associate with other members of my 
clan than with other clans o f the community.
I would rather associate with other clans of the
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community than with the people o f other Island communities.
I would rather associate with the people o f other
Island communities than with people born and raised o ff  the Island.
I t is  o f course true that for ind iv idua ls at given times none o f these
behaviors hold any value at a l l ,  even o f the older generations: English
is  spoken at home, imported foods are eaten as often as possib le , fam ilies
are abandoned. But behaviors which touch these propositions appear
continuous from what is  known of the h isto ry  of th is  population and were
constantly encountered during th is  study. For ind iv idua ls who find much
to value where they are, these propositions ramify w idely. These are the
ind iv idua ls  th is  study is  most concerned w ith. For others, they can be
of no s ign ificance  whatever. Any judgement, then, of the system at any
point in time may be based (with th is  in terpre tation) on the follow ing
statement, made by a male head o f fam ily:
The best that I can do is  to provide an ample supply of 
fresh and varied food to rny fam ily and to as many of my 
next-of-k in  who w il l  accept i t .
This statement is  not s im p lis t ic . I t  connotes a pa rtic ipa ting  w ife, a
warm house, admired cloth ing, good hunting implements, a fam ily with
members across a wide range o f ages, e ff ic ie n cy  in hunting, respect from
the community. I t  is  the con tinu ity  o f the fam ily, rather than the
growth and p ro life ra t io n  of the soc ie ty , that is  supported. Those people
sharing the same house, with i t s  sleeping rooms, storage rooms, work
rooms and kitchen comprise the production unit o f the econonty. I t  is
around the fam ily that economic elements integrate. I t  is  from the
devaluation o f the fam ily, of the physical support i t  requires and the
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diverse so c ia l elements i t  o ffe rs , that devaluation o f one another and 
of the society as a whole derives.
In the discussions o f hab itat and the b io log ica l communities which 
fo llow , the areal focus is  the western Island and waters, and espe­
c ia l ly  the NW Cape. Considerable d ifference e x is t between north side 
and south, between west side and east, and th is  discussion does not 
apply to those areas unless spec ified . The ro le o f prepared commercial 
foods is  not considered fo r the moment. W itha ll, the basic c r it e r ia  
fo r in c lu s ion  derive from the food habits o f the human population.
2. The Habitat
In the fo llow ing description o f prominent physical features o f the 
NW Cape area attention is  given to land forms, surrounding waters, 
weather and clim ate, and sea ice . The areal lim its  fo r  each are ex­
tended to unique features which appear important to the b io t ic  commu­
n it ie s  discussed in  the follow ing section.
A. Land area
The name given a place often provides a clue tc i t s  outstanding 
physical q ua lity  or useful ch a ra c te r is t ic . D ivisions o f a land area 
in  terms o f geology, ground features, land forms, vegetation patterns, 
faunal hab itats o r the lik e  may or may not be useful depending on the 
in te rests  o f the human population the area serves. I f  the land area is  
conceived as useful fo r agricu ltu re  or fo r  domestic animal grazing, fo r 
mineral resource development or as a recreational areas, or fo r  a l l o f 
these, quite d iffe ren t methods o f c la s s if ic a t io n  apply. Planning fo r
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land use development may be a task already before the councils o f the 
Island settlements. Geologic reconnaissance and stream-bed sediment 
analysis was completed fo r the western Island in 1970 (Patton and Csejtey, 
1971) and commercial mineral exploration took place the summers o f 1971 
and 1972. For th is  discussion the primary in te rest is  in what purposes 
the Island land area serves the hunter.
That currently  used place names bear a re la tion  to the uses an area 
serves is  indicated both by the meanings o f some of the names themselves 
and by the existence of a much more extensive toponymic vocabulary among 
reindeer herders. About 200 place names fo r the western Island were 
co llected  from two informants during the course o f th is  study. A small 
se lection  of these is  presented in  Fig. 6 and legend fo r the NW Cape.
Of immediate in te rest is  that no trans la tion  could be found fo r 
marine areas such as "ocean", "sea", "bay" or "sound", as well as no 
proper names. In contrast to th is ,  land areas are named in d e ta il,  down 
to the smallest feature, although large and important land forms often 
do not receive a proper name. Aatneq (po in t), tapghaq (beach), nayvaq 
(lake), nygaing (the mountains) apparently su ffice . This parsimony may 
be taken to ind icate a very p ractica l approach to place naming, in 
contrast to the more ephemeral purposes names served early  explorers of 
the north. That these descrip tive  names are repeated fo r important land 
forms of the western Island does not ind icate an off-handedness, but 
rather that each t r ib a l area had i t s  p r in c ip le  beach, mountain, lake or 
lagoon and point (Ray, 1971 p i ) .  T riba l land d iv is ions are well known 
fo r the Island.
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There is  some ind ica tion  (Kotzebue, 1821 (1) p 187 and E l l io t t ,
1875 p 222) that the Island i t s e l f  had not one name but two: Sevuokuk, 
the western part and K ialegak, the eastern part. The meaning of Sevuokuk 
(a place wrung out dry) gives d irect ind ica tion  o f the primary use of the 
land fo r the hunter: i t  is  a place to dry out. Period ic drying is
required fo r the maintenance of c lo th ing  and boat covers. It is  a 
simple function but i t  is  c r i t ic a l .  Another c r i t ic a l  function served 
is  that of navigation. A land-point compass reference is  especia lly  
important when the play of currents around the Island is  considered.
When fog is  expected during the long spring boat hunts a reading from 
the mountain east o f the community is  taken as soon as the course away 
from the Cape is  established. Land forms a lso serve overland navigation. 
Travel overland in summer presents no problems fo r the resident but 
winter trave l is  another matter. Here, the names given a place are often 
descrip tive  of a physical cha rac te r is t ic  (K ang ii: i t s  corner, espec ia lly
a lagoon or coa s tlin e ), the distance o f trave l (Qavalghaq: a place to
sleep, l ik e ly  with reference to overland trave l) or a physical oddity 
(L lq i i le k : a th ing (rock) having a v iso r) . Another c lu s te r o f place 
names define a use function o f an area (K y a i l lg i t : a place to beach
kayaks) or a prominent resource (Ugghfiq: a place where walrus haul out).
Four elements, then, appear important in  the trad it io na l conception 
o f the land: a dry place fo r she lte r, a navigational aid and surface fo r
tra ve l, a place fo r find ing  food (mostly from the sea) and a designation 
of the area of o r ig in  and trad it io na l use o f the tr ib e  and fam ily. This 
use is  often p riv ileged  use o f the resources o f that area, which is  s t i l l
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respected. Place names from p a rt ic u la r ly  important areas are used in 
naming persons o f that fam ily when names o f recently deceased re la tive s  
are not ava ilab le . A deta iled  d iv is io n  o f lands on the basis o f these 
elements must define t r ib a l areas, topology and prominent resources.
Such a d iv is io n  has been recently accomplished by the land claims 
f i le d  by the fam ilies o f the Cape. There is  no question that the home 
area o f the residents of the western Island is  the NW Cape. Almost an 
Island i t s e l f  (e levation at it s  southern l im it  reaches ju s t over 50 feet) 
i t  has it s  own extended land point, it s  own beaches, it s  own mountain, 
it s  own rich  near-shore waters and it s  own large lake. That i t s  lake 
does not produce food resources necessitates the extension o f the 
settlement base along the north coast o f the Island to the Niyrakpak 
Lagoon. The Island has been divided east to west by resident petit ion  
nearly twenty years ago (Federal F ie ld  Committee, 1968 p 466) between 
the settlements o f Gambell and Savoonga. Although not of great 
importance to the re la tionsh ip  o f the settlements at the present time, 
the 600 square m iles o f the 2000 square m ile Island (Patton and 
Csjtey, 1971 p 62, figures approximate) does de lim it both what is  
conceived to be the land of the Gambell residents and the land most 
used by them. As re lated many times, the Cape people are a l l one now 
and the land is ,  in general terms, used by a l l .  This was not so in the 
past as the people of Sevuokuk, Kukulik, Poowoiliak and the other major 
settlements had th e ir  respective land areas, even to the extent that 
trade was frequent between groups harvesting species during periods o f 
abundance. For most present purposes, the 600 square m ile land area
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with it s  ju s t over 100 m ile coastline  (115 includ ing the lagoon), is  
shared by a l l .  Only on extended spring hunts or when under contract 
with v is ito r s  do Cape men work beyond th is  area. During the greater 
part of the year (a ll seasons except spring) the area between Taphok 
and Kitneapalok (24 coastal m iles) is  by fa r  the most frequently used.
In m id-winter, the area o f frequent use does not extend much beyond 
the Gambell-Meruchtu area o f the Cape (fox trapping excepted). Over­
land and boat travel distances are lis te d  with Fig. 1.
The topology o f the Island and the immediately adjacent sea f lo o r 
may best be understood in terms o f volcanic a c t iv ity  (the la te s t  not 
more than a few thousand years ago; see Si look, 1970) centered in the 
Kookoolig it Mountain area extending as fa r southwest as Boxer Bay, 
overlaying bedrock deformation. The dominant land form o f the Western 
Island is  the Poovoot range, a group of barren, rubble-covered h i l ls  
extending from Ivekan Mountain in the Kongkok Basin area on the southwest 
coast, northeast to Taphok Mountain on the north coast, e levations about 
1700 feet and 1200 fee t, respective ly . The range is  divided by a low­
land area which flanks the range on the southeast, the Putgut Plateau, 
which is  a f la t  wet tundra and lake area 100-200 fee t above sea level 
extending to the large south lagoon. A s im ila r  area flanks the range to 
the northwest and includes the large Aghnaghak and Niyrakpak Lagoons. 
Narrow boulder beaches occur on the west coast. Prominent c l if fe d  
headlands occur along the SW Cape, and on the NW Cape the s ing le  prominent 
headland formed by Sevuokuk Mountain (e levation 600 fee t). Occurrences 
of minerals (molybdenum, copper, lead, z in c  and s i lv e r ) ,  coal and g lac ia l
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d r if t  have also been reported (Patton and Csejtey, 1971 p C3, C5-C8).
The geology o f the sea f lo o r surrounding the Island is  o f great 
importance but is  as yet not well known. Bottom features have been 
surveyed however:
rock outcropping: common in the 10 fathom zone, frequent grading
to none beyond
sand: 50-70% of near-shore bottom, grading less in
a l l d irections (L is its y n , 1969 p 9)
The general bathymetry of the Island waters is  included in Fig. 8. The 
impression is  one o f an irregu la r bottom area east o f the Island with 
10 to 20 fathom depth, a large platform north o f the Island at about 20 
fathoms, a large platform south o f the Island at about 30 fathoms and a 
channel grading south to north from deeper than 40 fathoms to 30 fathoms 
at the la t itu d e  o f NW Cape. This channel is  o f the greatest s ign ificance  
to the walrus and whale migration patterns and is  one of the important 
reasons the hab itat o f the NW Cape is  the richest offered by the Island.
In th is  channel occur high standing crops of whale and walrus food species, 
unstable ice  conditions and a major south-to-north ocean current. These 
features and th e ir  re la tion  to w intering herds of walrus and to the 
migration routes the whale, walrus and seal populations are expanded 
below.
B. Island Waters
Basic data on the Bering Sea and Island waters is  included in 
Appendix 7. Features of importance to the structure of the b io t ic  
community deserve mention here. Of f i r s t  importance is  that the Bering
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
81
Sea is  a gu lf o f the P a c if ic  Ocean which is  i t s  main source o f water 
mass. Th is , and the shallow depths o f much o f the basin, give r is e  to 
a main structu ra l feature: an intermediate co ld layer at 150-250 meters 
with warmer layers above and below. Deep waters are recently arrived 
from the P a c if ic  Ocean and enter at warmer temperatures (1.5-3.0°C). 
Surface waters, 25-50 meters, are warmed by in so la tion  during th e ir  stay 
in the Bering Sea. These waters comprise a portion o f the Aleutian 
Island outflow. But summer heating does not penetrate the entire  water 
mass cooled during the w inter, which w i l l  be warmed only a fte r mixing 
and upwelling occur. The e ffect resembles permafrost. Vertica l c irc u ­
la t io n  is  inh ib ited  and deep water nutrien ts do not mix to the surface. 
The l im it  o f phytoplankton growth is  therefore set by the surface 
nutrien t supply. Rapid phytoplankton growth can occur only when th is  
s t ra t if ic a t io n  is  broken. The intermediate cold layer and surface 
thermal gradients are therefore responsible ( in  addition to the a ir  
temperature and in so la tion  regime) fo r  the two annual blooms in Bering 
Sea waters: the f i r s t  and la rgest spring bloom a fte r la te  winter 
mixing o f waters, and the second sm aller early  f a l l  bloom when in so la tion  
is  s u f f ic ie n t  fo r deep-water upwelling and the descent of depleted waters 
(L is its y n , 1969 p 86, 91). The presence of warmer deep waters is  much 
reduced in the she lf area of the Bering Sea but thermal s t ra t if ic a t io n  
nevertheless genera lly occurs. A th ird  bloom o f microalgae on the 
undersurface of ice  presently under investiga tion  may prove to be an 
important element in the p roductiv ity  o f these waters (McRoy, 1972 p 
199). Permanent current patterns in  the v ic in it y  o f St. Lawrence Island
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are composed o f a "Transverse current" flowing southeast to northwest 
south o f the Island, which s p lit s  in to the "Lawrence current" coursing 
along the east side o f the Island and the remainder o f the Transverse 
current which jo ins with Anadyr Gulf outflow as i t  trave ls  north on 
the west side of the Island. An an ticyc lon ic  gyre occurs o f f  the south­
west coast o f the Island. A f in a l important general cha rac te r is t ic  of 
Bering Sea waters is  that overa ll water transport south-to-north is  
small, about 0.6% (L is its y n , 1969 p 92, 95).
Like many areas of the Bering Sea coast, the Island experiences 
irregu la r semidiurnal t id e s . On-shore observations during the f ie ld  
research period ind icated that these tides create coastal currents 
(discussed below) of the greatest s ign ificance  to the sea ice hunting 
conditions on the west coast. The flood tide  flows north to south, the 
ebb in the reverse d ire c t io n . Tide ranges are not great except during 
wind t id e  conditions (estimated maximum spring tide  2 meters, almost 6.5 
feet) and extensive shore ice shelves do not develop. Tide in i t s e l f  
does not seem important to the hunter but only as i t  re la tes to current 
changes, or perhaps as a storm ind ica to r.
Sea swells (and waves) appear responsive to wind ve lo c ity  and 
d irection , sometimes preceeding and sometimes fo llow ing th e ir  onset. 
North and northeast winds bring swells from the north. Southerly winds 
bring swells from the south or southwest along the west coast but from 
the east along the north coast of the Island, mixing at Gambell point 
(see Fig. 7a). The leeward coast o f any wind has smaller swells and may 
have none at a l l when the storm is  r is in g  or subsiding. During ice -free
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periods swells alone define navigable waters. High winds may create 
troublesome capping but the swells are never fa r behind. The weight, 
d ra ft and f le x ib i l i t y  o f the 25-30 foot sk in  boat l im it  these c ra ft  to 
swells less than four feet. Generally, winds of Beaufort 3-4 (13-18 mph) 
are th e ir  upper l im it  o f navigation. For the Island clim ate, th is  
lim ita t io n  is  severe. The Siberian traders traveled the northern coasts 
of the Bering Sea in sk in cra ft much la rger than 25 feet (H rd licka, 1930 
p 96, photo opposite). The 15-17 foot plywood runabouts made by the 
hunters handle seas comparable to the sk in  boats. They can be forced 
in to even heavier seas but seldom are. No la rge r c ra ft  were in service 
during 1970-72.
Coastal t ide  currents are ce rta in ly  influenced by winds but never 
seem to lose th e ir  basic pattern. A close watch o f water movements at 
the shore lin e  during the f a l l  season revealed the follow ing typ ica l 
pattern: currents from the south on the west coast and from the east 
on the north coast meet at Gambell point. Surf d irection  is  often 
south to north on the west coast but tracks in both east and west d ire c ­
tions on the north coast. Fig. 7 sketches th is  pattern with the 
accompanying winds and swells s ta b ilize d  over the preceeding twelve 
hours. The current as sketched in  Fig. 7a is  the ebb tide  current (south 
to north) ca lled  Maknuq. The flood tide  current (north to south) is  
ca lled  Igevergaq. In it s  c learest form a l l  waters except that trapped 
in K itte lin gok  Bay trave l south. Only with the a rr iv a l o f the f i r s t  
shore slush ice  could the current patterns a c tua lly  be observed. On 
November 24 the low tid e  to high tide  change at Merughtu (1100 hrs.) was
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shown with c la r it y  by a 30-50 yard s t r ip  o f ice 10-15 yards offshore.
As sketched in F ig. 7b, c , and d the ice  t ra ile d  seaward along the 
current in terface . As the east to west current in Akuftapak Bay is  
considerably slower than the south to north current on the west coast, 
the current change s ta b iliz e s  more rap id ly . At the end o f the change 
(about 1230) a 5-10 yard s t r ip  of slush ice  lay  against the shoreline. 
A fter the a rr iv a l o f the shore slush ice at the Gambell point area on 
December 1, the current patterns there could be surmised as sketched in 
Fig. 7. The position  o f the arc o f slush o f f  the point was a good 
ind ica to r during th is  time of the current stage o f the t id e  change. It 
is  apparent that i t  is  not possib le to observe the t id e  current changes 
on both sides o f Sevuokuk Mt. at once. This summary and the Fig. 7 are 
a synthesis o f many observations. It was never possib le to fu l ly  
c la r if y  the re la tion  o f the tide  change events at Merughtu to those of 
the Gambell point.
I t  should be noted that old settlements are located ju s t onshore 
of these two prominent current in terfaces. When the low t id e  (south 
to north) Maknuq current is  running the in terface  is  prominent at the 
Gambell point throughout the middle portion of the change but absent 
at Merughtu. When the high tide  (north to south) Igeverqaq current 
is  running in terfaces are prominent early in  the change o ff  Merughtu 
and during the middle portion of the change at Gambell. As the currents 
change, th e ir  in terface  swings around the west shore, with Gambell point 
serving as it s  fulcrum. The in terface s ta b ilize d  o f f  Merughtu during 
high tide  but is  absent during low tid e . The small gyre (Anqi) in
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K itte lingok  Bay rotates clockwise during Maknuq and is  e ithe r stable or 
rotates s l ig h t ly  anti-clockw ise during Igevergaq. This may be taken as 
the basic current pattern of the Cape.
C. Weather and climate
Weather is  defined as the general atmospheric conditions of any 
place at any time. Climate is  defined as the cha ra c te r is t ic  weather 
conditions of a place averaged over an extended period o f time (Gates,
1972 p 3). The discussion which follows is  mostly concerned with weather. 
C lim atic averages determined during the w inter f ie ld  period (October-May) 
and compared to averages obtained by U.S. Weather Bureau and U.S. Naval 
stations are included to substantiate weather patterns observed and to 
ind icate deviations from the average during the w inter research period.
The standard observation used included time, temperature (a common 
household thermometer), wind speed (hand anemometer), wind d irection  
(eight point compass), p rec ip ita tion  (v isu a l) , cloud cover, sea swell 
heights, sea current d irection  at Gambell po in t, ice conformation and
f in a l ly ,  the form o f hunting seen during the day. Tide range, current
speed, ice  thickness and other useful measurements were not taken.
The fa c t that the fo llow ing statement could be made only a fte r some 
seven months of f ie ld  observation is  an ind ica tion  of the complexity of 
weather patterns at the Cape.
I t  is  now c lea r that the winds bring the storm, the 
water and the ice . The wind, water and ice  bring the
hunter to the animals. The animals are there. I t  is
a lso c lea r that the wind, water and ice  fo llow  patterns.
Their e ffe c t on hunt-* ig a c t iv ity  is  therefore patterned.
(January 19, 1972).
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This is  perhaps another way of saying 'Every wind has i t s  weather'
(Gates, 1972 p 42). The hunter is  not dependent on weather instruments 
to make the necessary decis ions, although he may make occasional use of 
a barometer. No comment on the weather is  taken l ig h t ly  even i f  given 
in  passing. Its constant observation is  an in tegra l part of l i f e  of 
everyone. The perceived in te rre la t io n  of c lim a tic  elements of the Cape, 
quite apart from the theory of meteorology, give order to the descriptions 
presented below.
As stated, the wind brings the storm, the waters (unusual t id e s ,
sw e lls, p rec ip ita tion ) and the ice -- or at le a s t, so i t  seems. Storm
tracks, based on sea leve l barometric pressure readings, l i e  very close
to the Island fo r a l l  months of the year except A p r il,  May, June and
September (U.S. Navy, 1956 np). Seasonal patterns of wind d irections
are the fo llow ing:
November through March winds from the north and east are 
most common, winds from the south occur seldom; during 
A p ril and May northerly  winds are progressive ly less 
dominant u n t il the summer months June, Ju ly  and August 
when southerly winds predominate although not to the 
degree winds from the north and east predominate during 
the w inter months; the north and east winds once again 
begin to predominate during September. Winds from the 
south reach th e ir  peak percentages in  Ju ly . Winds from 
the north maintain th e ir  peak through December, January v 
and February (ib id ) .
The s ign ificance  o f these events to the hunting a lte rna tive  chosen is  a 
constant te s t of s k i l l  fo r the hunter. It is  the patterns or consis­
tencies which must be learned and understood. Some guidance is  provided 
by the names given wind d irections which are oriented geographically. 
These d irections do not p recise ly  match d irections o f the compass.
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Approximate
D irection  Name    Translation
N Quutfaq (none)
NNE Akiknnaq wind southing from east
NE Aywaaneng wind from the north
ENE Nakaghya (none)
EEN Naasqughhaaneng wind from the point o f the 
mountain
E Asivaq (none)
ESE Lliveghneng wind from the cemetery
SE Ikevaghlluk wind from the bad side of 
south
SSE Nayvi i naq wind from the lake
S Ikevaq (none)
SW Tapgham Ketanga wind from seaward of big 
beach
w Pakfa lla (none)
NW Naayghii naghmeng wind from the mountains (of 
S iberia)
NWN Kenvaq (none)
Important observed consistencies are inherent in these names. Quite a 
c le a r co rre la tion  ex ists  between wind d ire ction  and a ir  temperatures, and 
consequently p rec ip ita tion  (U.S. Navy, 1956). The warmer temperatures 
accompany winds from the south, the co lder temperatures accompany winds 
from the north. Warm moisture-laden a ir  evidently cools as i t  moves 
north bringing p re c ip ita tio n , fog or m ist-ra in . Thus the name, 'bad side
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of south '. Ikevaghlluk is  the bad weather wind. I t  would seem that 
re a lly  cold weather ( i . e . ,  good weather) simply never arrives from 
southerly d ire c tio n s . I f  a hunter is  pressed to name the good weather 
winds he w ill usua lly  name Quutfaq and Naayghiinaghmeng.
L i t t le  comment is  made o f temperatures except during a period of 
unusual cold (defined here as less than -10°F) and there does not seem 
to be a large vocabulary to define them. Cold in i t s e l f  is  never a 
deterrent to a c t iv ity .  I t  was reported that the w inter o f 1969-1970 had 
one one-week period o f cold weather and 1970-71 had a two-week period.
The winter of 1971-72 had temperatures less than -10°F December 16-19, 
January 5-14, February 11-18 and March 15-28, a l l associated with or 
follow ing north winds. The coldest temperature recorded was -25°F on 
January 4 with winds from the north at Beaufort 3. These periods were 
accompanied by good hunting which does much to explain why cold periods 
are watched and remembered. Occasionally cold does occur su ff ic ie n t to 
's t ic k  the eyelashes together', but not during 1971-72.
On f i r s t  appearance moisture-bearing clouds a rrive  from any d irection . 
Both opinion and weather data however favor the southerly winds, as already 
stated. Heavy ra ins are very unusual, d r iz z le ,  m ist-ra in  and fog being 
more common. A thaw with d r iz z le  rains may occur any winter month but is  
rare in February and March. Heavy rains may even occur in January. The 
most prevalent form o f w inter p rec ip ita tion  is  not fa l l in g  snow but 
blowing snow. Names given common p rec ip ita tion  types are: 
e s la llu k  a l l  bad weather
eslallugughtaa rain ing
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aghinaq m ist, ra in  or snow (any weather which 
wets the body)
qesighaq d r iz z le  ra in
qanik snowflake, snowy weather
ung'avikanghaaq small l ig h t  snowflakes
umegneq b liz za rd , snow storm
anigu snow on the ground
pightuq snow blowing low over the ground
kaftekrak ha il
kaneq fro s t  or rime
manuli breath fro s t on parka ru ff
tag ituk fog
qilawaaq cloud
la la la dew
pugughpak m ist from an ice lead
Cloud cover and p rec ip ita tion  in one form or another are almost constant 
at the Cape. The average number o f days with c lear skies is  about 32 
(U.S. Department of Commerce, 1952).
Summaries of wind, p re c ip ita t io n  and temperatures appear in Table 3 
and Table 4 fo r  the seven w inter months of 1971-72. A comparison o f 
these figures with monthly averages presented in Fig. 11 (U.S. Navy,
1956) ind ica te  that: 1) more southerly winds occurred than usual fo r the
months o f October, December, January and February, 2) more northerly 
winds occurred than usual fo r the month o f March, 3) percent o f winds 
with speeds of Beaufort 4 or greater were less frequent fo r a ll months,
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4) percent of occurrence of p rec ip ita tion  was notably greater in 
January, February, March and May than average values, 5) October and 
March temperatures were colder than average, November and May tempera­
tures were warmer than average. Temperatures fo r a ll other months did 
not g reatly  diverge from average values.
A concise p icture of the annual climate o f the Cape is  presented by 
the 1944 to 1952 summary of data co llec ted  by the U.S. Weather Bureau 
(U.S. Department of Commerce, 1953):
Mean monthly wind speed 
ranges:
Month of maximum 
wind speeds:
Month of minimum 
wind speeds:
P reva iling  wind 
d ire ction :
P re c ip ita t io n :
Month of maximum 
p rec ip ita tion :
Month of minimum 
p re c ip ita t io n :
Mean annual total 




Mean d a ily  maximum 
temperature range:




NE, NNE or N fo r a ll 
months except SW dur­
ing Ju ly  and August
mean annual t o t a l: 
August:
June:
16.9 - 12.4 mph










Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
91
Mean d a ily  minimum
temperature range: a l l months 40.6 - -2.4 °F
The information presented here on weather and climate fo r the NW 
Cape is  s u ff ic ie n t  to allow tentative d e fin it io n  of what appear to be 
obvious patterns. Two periods of major change in weather patterns occur 
in November and early  December when sea ice is  forming and in Ap ril and 
May when sea ice is  receeding. When sea ice is  at i t s  maximum, the 
d irection  of winds is  least variab le , the m ajority being northerly. When 
ice cover is  absent, wind d irection  is most variab le , southerly winds 
dominating the mid-summer period. As noted in fo llow ing sections the 
food species ava ilab le  also change during these f a l l  and spring periods. 
Winds are stronger during the winter period but there are also more days 
of calm. The more consistent winds o f the w inter period and more days 
o f calm weather allow more consistent exp lo ita tion  o f productive areas, 
p a rt ic u la r ly  along the north coast o f the Island, and a more settled 
period of residence fo r the hunter. Although not common, southerly 
winds can occur at any time during the w inter month, re su lt ing  in 
open water area on the northeast and an increased a sse ssab ility  o f food 
species.
'Each wind has i t s  weather' and, as w e ll, 'each wind has it s  ic e ',  
in terms of accompanying temperatures, percent occurrence o f p rec ip i­
ta tion  and the conformation of sea ice  or sea sw ells. P rec ip ita tion  and 
windy weather are very common; calm and sunny weather are very rare.
D. Sea i ce :
The general ice regime o f the Bering Sea is  influenced by the 
fo llow ing factors: the permanent current system presses the ice north-
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ward, the climate of the southern Bering Sea is  considerably m ilder than 
that of the northern areas, areas o f low water temperature and low 
s a lin it y  freeze f i r s t  (L is itsyn , 1969 p 98 f f ) .  The in teraction  o f land 
masses, r ive rs  and winds creates consistent areas of unconsolidated 
young ice and open water south of St. Lawrence Island, south o f the 
Chukchi Peninsula and at the mouth o f the Yukon River. Centers o f ice 
formation from which ice is  dispersed by wind are Bering S tra its ,  Gulf 
of Anadyr and Korf Bay. Ice mass at maximum extent is  estimated at
O
1800 km': thickness of the pack is  1 - 1 . 5  meters (sometimes reaching
2 meters); from 95-97% of ice is  o f loca l o r ig in ; about 3% is  carried 
south through the western Bering S tra its  in  the f a l l ;  about 68% o f the 
ice melts where i t  is  at break-up; about 20% is  carried north through 
the eastern Bering S tra its  in the spring. Spec ific  d r i f t  patterns are 
not known. Maximum southern extent is  reached in la te  March and Ap ril 
(ibid) .
The formations depicted in F ig. 8 are o f the greatest s ign ificance  
to both the lo ca l ice regime of the NW Cape and to the d is tr ib u t io n  of 
ice -inhab it ing  pinnipeds. Sea ice  patterns and chronology are considered 
la s t  in th is  description of the climate of the NW Cape since these 
patterns cannot be understood without reference to every other c lim a tic  
element in  the region. I t  is  hardly possible to describe any one 
assemblage of leads, shore ice and pack as ty p ic a l. A set of formations 
are typ ica l and one year's observation is  not su ff ic ie n t  time to become 
fa m ilia r w ith them. Yet, i t  is  safe to conclude that the formations fo r 
the w inter 1971-72 were not a ll unusual and that consistencies are
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indicated in Fig. 8. This information may be amplified by shore obser­









f i r s t  freezing temperatures, f i r s t  
snowfal 1
in land lake waters begin freezing
slush ice appearing at Akeftapak
young shore ice reported at South 
Kangee 20 to 50 feet out
shore-fast ice  d e fin ite  at Akeftapak, 
shore slush ice obstructing hunting
10-50 yard shuga at Meruwtu shore­
lin e
Tapghaaghaq: slush ice to 50 yards out, 
grease ice to 1/2 m ile out
Aatneq: slush ice to 20 yards out, 
grease ice  to 300 yards out
Tapghaq: slush ice  10-50 yards out,
grease ice to 1/2 m ile out
f i r s t  off-shore slush and brash ice
appear at Gambell point
I t  was never possible to determine i f  f i r s t  year ice  
of the main Bering Sea pack ever 'a rr ived ' at the waters 
north of the Island, as ice  formed on the eastern and 
southern coasts of the Chukost Pen. and ice formed lo c a lly ,  







Hunters f i r s t  walk on ice at Meruwtu
Hunters f i r s t  walk on ice at K ittilngook  
Bay
M ulti-year ice  reported o ff Uyugunat 
A ll ice  except shore-fast ice disappears 
Brash ice reappears
Ice generally consolidating, variab le  to 
open pack, becoming close pack at end
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of period except under south winds
March close pack, greatest ice  s t a b il i t y
April-May slow ablation begins, ice  a rr iv in g  from
north less consolidated, open water and 
young ice more common as period progresses 
swells and bare ground f i r s t  reappear at 
end o f A p r il,  very open pack and much 
rotton ice well o ff-shore most o f May
The d ire ction  and speed of the winds most strong ly a ffe c t the d is t r i ­
bution of the pack. To the leeward of land masses open water areas 
consistently  develop so long as another facto r (such as strong tide  
currents) do not override the e ffe ct. The open water area south o f St. 
Lawrence Island is  the la rgest and most consistent o f the en tire  region.
I t  appears that only with unusually predominant southerly winds does th is 
large polynya close.
In attempting to estab lish  a generalized pattern o f shore and pack 
ice around NW Cape a mid-winter period was chosen (February 21-29), 
before which northerly winds predominated. During and ju s t  p rio r to the 
period, however, southerly winds freed some o f the pack ice  attached to 
shore fa s t ice . The resu ltant d is tr ib u t io n  by area and ice  type is  
shown in Fig. 9. Generally to sca le , the ice map shows maximum shore 
ice formation which was stab le  fo r the 1971-72 season under southerly 
winds, none of which were re a lly  extreme. The very considerable amount 
o f open water shown did not e x is t  at a l l immediately p r io r to th is  period. 
This in s ta b il i t y  o f a l l but the most protected north and northwest shore 
ice during a l l months of the w inter has four major consequences: the
breeding habitat ava ilab le  fo r the ringed seal is  sm all, walrus may be
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present throughout the entire  w inter in  small numbers, boat hunting is  
possible p e r io d ica lly  throughout the en tire  w inter, the non-fast ice  is  
never safe fo r the seal hunter.
When the t id e  currents (F ig . 7) and the re la tion  between the moving
pack and the shore-fast ice (Fig. 9) are considered, observations made
during one day (February 2) become more in t e l l ig ib le .  Fig. 10 depicts
the sequence observed.
Very small leads were v is ib le  about 3 miles o f f  Gambell 
point to the northwest throughout the day (February 2) 
and on the day previous. Very strong northerly winds 
January 31 closed a l l leads. Current a c t iv ity  (winds 
were calm) the follow ing day was not su ff ic ie n t  to 
open la rger leads. Young ice  present February 2 (A.M.) 
however indicated that leads had developed overnight.
By 0930 the west shore lead was open opposite the north 
end o f the lake (see Fig. 10). By 1100 open water areas 
developed north from the west shore lead, the point 
lead and the off-shore bay lead opening as well (cur­
rent flow from the south). The east-to-west eddy cur­
rent in Gambell north beach bay is  absent. By 1300 
open water occurred to the north and northwest and the 
Merughtu lead was open as w e ll. D iscrete flows observed 
from the top of Sevuokuk Mt. are sketched. By th is  
time the d irection  of the current and ice  flow had 
reversed and the maximum of open water passed. By 1700 
only very small leads were apparent north and northwest 
of the Gambell point. These were fa s t c los ing  with new 
ice  (formed n ig h tly ). The large west shore lead was 
reestablished.
These events are remarkable in th e ir  speed and compexity, even in the 
absence of strong winds. They are patterned (however varied) by tide  
currents, winds, and d ifferences in ice  types. Three p rin c ip le  areas of 
occurrence o f open water emerge: the west shore lead, the Gambell point-
bay-mountain lead and the Merughtu lead. Although highly variab le , that 
th e ir  location  may be known in advance allows the hunter to become
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s k ille d  in se lecting  the r ig h t place at the r igh t time. Abstracting 
from the example given, the basic pattern (best seen under calm or l ig h t  
northerly winds) emerges: current from the south (ebb tide) closes the 
west shore lead, opens the point-bay-mountain lead and towards the end 
of it s  flow, the Merughtu lead. At the time of current change the leads 
begin to c lose, but the point-bay-mountain lead remains open during the 
strong running o f the flood tide  current from the north. The west shore 
lead begins to open as the northerly leads close. The return of the 
current from the south w il l again close the west shore lead and the 
whole process is  repeated. I t is  to be expected that these leads are 
associated with eddys (K ittiengook Bay and west shore) or the 
in terface of currents (Gambell point and Meruwtu).
Observations from residents provide fu rther d e ta ils :  a general 
pressure off-shore pushes the ice  shoreward when the current is  changing, 
it s  flow speed reduced; the shearing of the current against the shore- 
fast ice when i t  flows southward (westward around the point of the 
mountain) holds the lead open; the patterns of ice movement are easier to 
learn under north wind conditions, d iffe ren t patterns occur under southerly 
or westerly winds. The most important re la tion  between wind and sea ice 
was stated November 13: northerly winds bring the sea ice c loser and
closer to the Island. This is  'w intering weather’ Taaghaghhta. When the 
ice is  in , storms la s t  longer, winds change less and longer calm periods 
of c le a r, cold weather occur between storms. There is  much expectant 
searching o f the horizon fo r signs o f ice during w intering weather.
It has been commonly observed that sea ice bears a very important
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re la tionsh ip  to marine mammal hunting (Nelson, 1969). These animals 
dwell on, under and around the ice . Their habitat is  not lim ited  to it s  
presence, with the exception o f the ringed seal. The ice serves as a 
resting and basking platform. Ice hummocks serve fo r b irth  la ir s  o f the 
ringed seal. Walrus migrate in association with the ice  pack edge and 
at lea st the tim ing o f the passage of the bowhead whale is  tuned to the 
ice conditions. A high leve l of b io log ica l p roductiv ity  occurs on ice 
surfaces and in the surrounding waters.
The outstanding importance of sea ice in rendering accessib le large 
areas of water to the hunter is  reflected in every aspect o f hunting 
technology. Sea ice as a platform, a she lter and a surface serves the 
purposes of both the hunter and the marine mamnals hunted. The net 
resu lt is  a very large increase in mutual contact.
3. The B io t ic  Communities
As previously defined, a b io log ica l community is  f i r s t  a recogniz­
able assemblage o f organisms. These assemblages ce rta in ly  overlap, and 
a detailed descrip tion  o f th e ir  extent depends upon an understanding o f 
th e ir  trophic and metabolic patterns. Information at th is  leve l is  
scarce fo r the Island area and i t  is  not possib le, therefore, to discuss 
niche (Odum, E. P ., 1971 p 234). The recourse used here fo r the d e f i­
n it ion  of these communities is  a considerable dependence upon typ ica l 
features o f the place where cha rac te r is t ic  members are found and the few 
facts known about th e ir  food habits. The overlap o f these communities 
and the resu lting  edge e ffe c t ( ib id  p 157) is  perhaps a specia l feature
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of th e ir  d is t r ib u t io n , but the areas o f th is  overlap are almost univer­
sa lly  the areas explo ited by the hunter. Walrus are shot from boats at 
the boundary o f ic e - f i l le d  and ice -free  waters. Seals are shot from 
beaches as they feed along the rich  su b lit to ra l areas or in the coastal 
lagoons. Land-nesting waterfowl and c l i f f - b ir d  populations are shot from 
boats at feeding s ite s . Anadromous fishes are netted as they pass 
through the lagoon and r iv e r  conm in ities. The increased varie ty  and 
d ive rs ity  of species at the edges of communities, and the apparent 
adjustments of hunting technologies to the demands of harvesting species 
of one community where i t  meets another (boats, seal hooks, g i l l  nets, 
etc.) ind icate  that man as a hunter is  an edge species. In an Island 
setting th is  proposition is  even more in v it in g . Since the three 
communities here considered central to the support o f human food species 
are induced from observations o f food gathering a c t iv it ie s ,  these 
communities are ectona l: the t e r r e s t r ia l - c l i f f  community, the lagoon-
r iv e r community and the pe lag ic -sub litto ra l community. This c la s s i f i ­
cation is  supported by what appear to be necessary ab io tic  elements fo r 
the development o f a center o f human habitation on the Island: a land 
point, a beach, c l i f f s  and a lagoon.
The second section o f th is  chapter discussed prominent aspects of 
the greater hab itat of the NW Cape: c lif fe d  headlands among otherwise 
low e levations, a deep marine channel to the west, s t r a t if ie d  waters 
and permanent and coastal t ide  currents, wind-and-weather patterns 
which appear d ire c t io n a lly  d is t in c t  and recurring sea ice in s ta b il it y  
at the Cape and in  the region west and south o f the Cape. These are
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the elements to which a l l b io t ic  forms of the region adjust. The 
purpose of the present section is  to sketch the trophic re la tion s of the 
re su lt ing  assemblages. Since the species used fo r human food define the 
focus, species not apparently part o f the ir food webs are omitted. 
Organisms at higher trophic leve ls not used by the human population are 
also omitted. A number of populations are therefore not treated here 
(see Fay and Cade, 1959; Fay, 1961; L is its y n , 1968; Young, 1970 for 
f u l le r  d iscussions of respective communities). A l i s t  fo llow s of the 
p r in c ip le  food species used by the Cape population, average weights of 
ind iv idua ls where appropriate and au tho rita tive  sources on the ir 
taxonomy, l i f e ,  h istory  and food habits.
P a c if ic  Walrus (Odobenus rosmarus divergens) Walker, 1964 p 1297 




Bowhead Whale (Balaena mysticetus) 
30 m tons
Walker, 1964 p 1140 
S lijp e r ,  1962 p 258
Burns & Fay, 1970 p 390Harbor Seal (Phoca (Phoca) v itu lin a ) 
70 kg
Ringed Seal (Phoca (Pusa) hispida) 
60 kg
Burns & Fay, 1970 p 390
Gray Whale (Eschrich tius robustus) 
14 m tons
Rice & Wolman, 1971 p 6, 11
Bearded Seal (Erignathus barbatus) 
150 kg
Burns & Fay, 1970 p 390 
Burns, 1967
A rc tic  Fox (Alopex lagopus lagopus) 
6 kg
Rausch, 1953 p 20
Murres (Uria aalga, U. lomvia) 
0.9 kg
Swartz, 1966 p 667 
Fay & Cade, 1959 p 84
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Long-tailed Duck (Clangula hyemalis)
0.75 kg
Glaucous Gull (Larus hyperboreus)
1.5 kg
P a c if ic  Eider Duck (Somateria mollissima)
3 kg
Pelagic Cormorant (Phalacrocorax pelagicus) 
3 kg
Emperer Goose (Ph ilacte  canagica)
3 kg
Auklets (Aethia c r is t a t e l la , A. p u s i l la ) 
0.25 kg, 0.09 kg
Domestic Reindeer (Rangifer tarandus)
70 kg (dressed)
Fay & Cade, 1959 p 84
Fay, 1961 p 72 
Fay & Cade, 1959 p 84
Fay & Cade, 1959 p 84
Bedard, 1969 p 1042 
Palmer, 1926
Fay & Cade, 1959 p 84
Sculpins (Myoxocephalus scorpius, Cottus sp.) Alverson & Wilimovsky, 1966 
0.2 kg
Salmon and grayling (Onchorhynchus sp., 
Salve!inus sp. Thymallus arcticus) 
0.05 kg (dresseclj
Beach throw (Nereocystis sp., a wide 
va rie ty  of invertebrate species)
Tunicate (Tethym sp.)
0.1 kg
Tundra vegetation (Sedum rosea, Rubus 
chamaemorus)
p 856 
Fay, 1958 p 27
Buchsbaum & Milne, 1966 
p 287
Young, 1971 p 59, 61
These species comprise central points of ir.terest in the food chain 
descrip tions which fo llow . There is  no intention to present exhaustive 
descrip tions fo r the three communities discussed. The intention is  to 
define prominent assemblages which support the human population.
A. The T e r r e s t r ia l- C lif f  Community:
Since the c lif f -d w e llin g  avian populations are predominately marine
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feeders th e ir  troph ic re la tion s are considered in subsection C below.
Few species used by the Island population are residents o f it s  land areas. 
The troph ic re la tions of these species w i l l be considered f i r s t .
At the A-j le v e l,  some 24 plant species are used fo r one specia lized 
purpose or another (Young and H a ll, 1969 p 43-53) o f the 238 species o f 
vascular plants found on the Island (Young, 1971 p 76). Dominant species 
o f the bog and wet tundra areas (50% o f the tota l land area of the Island 
are:
Eriophorum angustifolium  
Carex aq u a tilis  
(Young, 1971 p 25). The salmon berry,
Rubus chamaemorus
is  rare to common in these areas and is  only occasionally  co llected by 
the women of the Cape, since most areas where the berry is  found are 
located on the south side of the Island. More commonly co llected are 
"greens",
Sedum rosea
found in d r ie r  areas and ava ilab le  on the west face o f Sevuokuk Mountain. 
From a survey of stored foods taken in the summer o f 1970, 16 fam ilies 
co llected  greens in storage quantities during about a four week period 
at the end of the summer. I f  a kilogram of greens is  co llected each of 
three days per week fo r the four week period by 16 women, 190 kg annual 
harvest by the community may be estimated. Greens and other perferred 
plants are used in a varie ty  of trad it io na l recipes, usua lly in  combi­
nation with animal fa ts , fo r  deserts and side dishes (H e lle r and Scott,
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1967 p 116-119). Since these recipes appear to be o f early o r ig in , 
are s t i l l  used and preferred by several fam ilies of the community, reveal 
food preference changes in th e ir  modern versions and since they require 
the most advanced cu linary s k i l l s  o f any others seen, several are included 
in Appendix 3.
At the A2 level the tundra vole,
Microtus oeconomus innuitus 
is the most common of the seven indigenous land mammal SDecies (Rausch,
1953 p 18, 25). In 1970 there was an apparent peak in abundance (and in 
1971 they were very scarce) perhaps reaching the range o f Walker's estimate 
o f 12,000/acre in the bog and wet tundra areas (Walker, 1964 p 845). 
Microtus contributes to the support o f the n o n -c lif f  inhab iting a rc t ic  
fox (perhaps 80% of the to ta l population) comprising some 85% of it s  
summer d ie t (Stephenson, 1969 p 57), a dozen or so fera l dogs and the 
p a ra s it ic  cestode,
Echinococcus s ib ir ic e n s is  
which in fests the entire indigenous mammalian te r re s tr ia l fauna (Rausch 
and S c h il le r ,  1956 p 397-407) and is  of considerable health s ign ificance  
to the Cape population.
The other Island herbivore confined to the A2 level is  the domes­
tica ted  reindeer,
Ranqi fe r tarandus
which feeds on sedges in the summer and on lichen and browse vegetation 
in the w inter (Palmer, 1926 in_ Courtright, 1959 p 166). The a lp ine, 
f e l l - f i e ld  vegetation of the Island covers some 30-50% o f the land area
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(Young, 1971 p 26). Not a l l o f these areas are su itab le  fo r w inter 
forage and a rather small herd is  maintained by the herders of Savoonga 
on the eastern area o f the Island. Some 200 o f 1075 animals were 
slaughtered in 1969 (U.S. Dept, o f In te r io r, B .I .A ., 1969 p 5) and about 
the same number the w inter o f 1971. An estimated 1000 kg (8 sled loads) 
was de livered, dressed, to Gambell (January 19, 1972) and sold at about 
$.75/kg (.35 /lb ). About h a lf  th is  weight appears ed ib le . Several times 
la te r in the w inter hunters looked for the herd, but no other reindeer 
meat reached the community during the year.
The only resident mammalian species at the leve l o f s ign ificance
to the Cape population is  the white a rc t ic  fox,
Alopex lagopus lagopus 
whose pe lt is  so ld and the carcass used fo r dogfood. Abundance of the 
fox population fluctuates with the vole population, somewhere between one 
and 10 per ten square miles or 60 to 3600 fo r the western Island (Fay and 
Cade, 1959 p 81). The fox was abundant the summer o f 1970 and some
trappers reported 110-120 pelts fo r the December 1 to A p ril 1 season.
For 20 men trapping with moderate success at 50 pe lts , more than 1000 
were l ik e ly  taken that year. About 15 men occasiona lly  trapped 1971-72 
and the maximum reported fo r one trapper was 15 pe lts . Most secured 
less than ten, and 150 fo r the year is  a maximum estimate fo r the harvest. 
Returns fo r these pelts range from $5 to $30. An average o f $20 is  taken 
as pelts from the Island are usually o f high q ua lity , fo r a to ta l income 
of $3000. I f  the carcass weighs about 5 kg, 750 kg o f meat, bone and 
viscera is  ava ilab le  fo r dog food from the fox harvest.
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In addition to Canls the te r re s t r ia l comnunlty has ju s t  one re s i­
dent species at the A^  level (a lso Ag): sapiens. I t  is  c lear
that the ro le  o f th is  community in h is support is  not great. Its main 
provision is  the she lte r that te r re s t r ia l species and brooding birds 
require. The system as sketched (not only have many important species 
been excluded but several phyla, and the entire  d e tr itu s  food web) is  
summarized below. Cases o f by-products rather than food u t i l iz a t io n  
are ind icated by brackets.




































B. The Lagoon-River Community:
The d is tr ib u tio n  o f the la rg e r faunal forms indicates that the b io t ic  
communities of the lagoons used by the NW Cape people d if fe r  w idely. 
S a lin ity  appears to be variab le  as both fresh water runoff and the nature 
of shore outlets d if fe r  fo r each lagoon. No sing le  lagoon contains a ll 
the species discussed here, but they share a common function: provision
of nursery and feeding areas fo r human food species.
No work has been found on lagoon phytoplankton assemblages in the 
Bering Sea area, although H il l ia r d  and Tash found two algal phyla,
Diatomaceae
Desmidiacae
dominant in the nine lagoons and seven lakes surveyed in the Cape Thompson 
area (H ill ia rd  and Tash, 1966 in_ Wil imovsky, 1966 p 365). Work on the 
d is tr ib u tio n  of eelgrass (Zostera marina) dominated lagoons shows th is  
species does not occur in the Island (McRoy, 1968 p 508). Young notes 
(1971 p 28) that a true aquatic f lo ra  developes in only a small area in 
the south-central portion o f the Island.
Surveys at the level are a lso scarce. Work at Cape Thompson may 
again be ind ica tive . Crustacean zooplankters found dominant in the same 
lagoons mentioned above are euryhaline forms,
Daphnia S £ .
Cyclops sp.
Moraria s£ .
(H ill ia rd  and Tash 1966 in Wilimovsky, 
1966 p 406)
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Acartica b if i lo s a  
Eurytemora fovela 
Limnocalanus johanseni
(Johnson, 1966 in_Wilimovsky, 1966 p 682) 
as these lagoons, although land-locked, are p e r iod ica lly  inundated by 
stormy seas.







spawn in the rive rs feeding these lagoons. The American grayling and 
lake herring
Thymal1 us arcticus 
Coreogonus sardimella 
is  resident at the large southern lagoon (Fay, 1958 p 27). These species 
are netted in the lagoons and r iv e rs , and along the coast o f the western 
Island in small numbers except at the peak o f very b r ie f  runs. Occa­
s io n a lly  w inter ice fish ing  tr ip s  occur. Fishing fo r salmonoid fishes 
with g i l l  nets shows a wide range o f p roductiv ity  among examples o f ten 
sets in seven d iffe ren t areas o f the western Island. In la te  August, 
three net sets on one r iv e r produced 150 f is h  in a few hours. In mid- 
September about a dozen sets throughout one day produced three fishes.
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The tim ing o f the e ffo r t  is  c r it ic a l fo r r iv e r fish ing . Nets may be set 
and le f t  fo r  a week or even several months in the lagoons and along the 
coasts during the summer, and cleared two or three times in 24 hours. In 
no instance were re a lly  large quantities o f f ish  produced as may occur on 
larger mainland r ive rs  (Foote and Greer-Wootten, 1966 Appendix D) and 
i t  is  u n like ly  that more than 1000 sal monoids and a lik e  number o f 
grayling and sculp in came into the community during the year. An 
average useable dried weight of 0.54 and 0.2, respective ly, allow an 
estimate o f 400 kg annual contribution from the resource. Only recently 
has i t  been discovered that setting  nets in protected west-coastal areas 
could be productive. A king salmon estimated at 20 kg was taken in th is  
area August 1970. A w illingness on the part o f Cape hunters to explore 
new resource p o s s ib il it ie s  is  indicated by the development o f th is  
fishe ry . The lagoons with s u ff ic ie n t  fresh water inflow serves as 
nursery areas fo r the salmonoids. Considerable care needs to be taken 
to avoid over-exp lo itation  of these populations as they are small and 
ea s ily  netted in the small creeks where they spawn.
Very important and by fa r  the most abundant at the A3 leve l are 
the waterfowl. These lagoons also provide nursery (and molting) areas 
fo r the ducks and geese,
Somateria mol 1issima 
Clanqula hyemalis 
Ph ilacte  canagica
among many other species. Fay and Cade (1961, p 71-72) conservative ly 
estimate 500 (and 1000 eggs) P a c if ic  eiders of i t s  50,000 breeding and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
109
non-breeding populations are harvested every year, more than 1000 o f the 
huge long -ta iled  duck population o f 500,000 and about 150 o f the Emperer 
goose population o f 20,000. Observations 1971-72 ind icate that the 
harvest o f long -ta iled  ducks at the Cape was about 20/day fo r December 
and January when most of these b irds are taken or about 1200 b ird s.
About h a lf o f the body weight of these b irds is  edible or 750 kg (100 kg 
eggs), 225 kg and 450 kg respective ly  fo r  the year.
A species of great in te re s t, the harbor seal 
Phoca (Phoca) v itu lin a  
is  an important part o f the Niyrakpak Lagoon community at the le v e l. 
Shores o f th is  lagoon were once a fa vo rite  haul-out area during the
summer and f a l l  and large number o f seals are s t i l l  taken here. Since
th is  species feeds predominantly in the marine community i t  is  considered 
below.
There is  a great lack o f work on lagoon microenvironments, and 
these comments are ind ica tive  at best. Their important ro le in the 
Island populations, as well as th e ir  a c c e s s ib ilit y ,  in v ite  fu rther study.
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C. The Pe lag ic -Sub litto ra l Community:
A ll o f the species used by the Island population (except Ranqifer) 
are part o f the marine l i t t o r a l  community at one time or another during 
the season. During the w inter carnivores and scavengers are commonly 
found on the ice  and the anatids feed from lead to lead. The repro­
duc tiv ity  o f th is  system is  extraordinary, as demonstrated by the 
p o s s ib ilit y  that Island waters once supported a population of 4000 
people s t r ic t ly  on loca l resources. Reasonable areal lim its  for a 
discussion of the re la tion  of th is  community to the west coast o f the 
Island may be established by a consideration o f the prominent habitat 
elements mentioned in the second section o f th is  chapter. The permanent 
Transverse current courses from the southeast o f the Island through the 
50 meter channel west o f the Cape joined by waters from Anadyr Bay. 
Preva iling  northerly w inter winds and coastal t ide  currents create areas 
of ice  in s t a b il i t y  in the same general region. Data on standing crops 
of species prominent in the support o f the Cape population are ava ilab le  
fo r th is  region (L is its y n , 1969 p 91, 118, 121, 125, 126, 291, 91-193). 
I t  is  noted that fo r species with short generation times, measurements 
of turnover rates are fa r  better ind ica tions o f b io log ica l a c t iv ity  than 
measurements o f standing crops. Studies o f p roductiv ity  (McRoy et a]_., 
1972) are ju s t now becoming ava ilab le , but presently work is  not 
su ff ic ie n t fo r a reasonable review.
At the Aj troph ic leve l the rapid surface s t ra t if ic a t io n  o f marine 
waters in areas of ice  ab lation , nutrient run-off from the bordering 
continents, the considerable ve rtica l c ircu la t io n  in shallow and coastal
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areas and the low s a l in it ie s  common to the Bering Sea sh e lf contribute
2
to the production o f massive concentrations o f phytoplankton (22gm/m 
in the n e r it ic  zone; 1-10 m illion  particles/gm  suspension), dominated 
by the diatomaceous algae,
Tha lassios ira  nordenskio ld ii 
in bloom areas. Coastal and shallow areas not lim ited  to the nutrient 
reserves above the d iscon tinu ity  layer show even higher standing crops. 




reaching a biomass o f 30 kg/m in areas o f abundance. Impressive wind­
rows of th is  plant occur in the beach-throw o f certa in  west-coastal areas. 
Ph ilacte forage along these rows in the morning hours.
The Ag leve l is  dominated by the copepod zooplankters which range in
2 2 density from O.lgm/m in deeper waters to 50gm/m in the shallows and
shore areas during August and September. Total benthos biomass (see
species below) ranges from 1 gm/m at the shoreline o f the Western Island
2
and reaches to greater than 1000 gm/m south and northwest o ff  the west 
coast of the Island, and 843 gm/m in  the C h ir ik o f Basin (mean to ta l) .
The fo llow ing species, lis te d  in descending order of density, dominate 
the epifaunal assemblage.
West Southwest
Ophiura sa rs i M. calcarea
Macoma calcarea 0. sa rs i
Nucula tenuis Maldane sarsi
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West Southwest
Onuphis parva s t r ia ta  N. tenuis
In the rocky bottom areas the se ss ile  f ilte r - fe e d e rs , 
hydroids serpu lids
hydrocorals c irr ip ed s
bryozoans Ostrea sp .
brachiopods M ytilidae  §£.
sponges
are more abundant. In coastal areas o f fresh water run-off and strong 






dominate. At 10-20 fathoms (19-37 meters) around the coast o f the Island
2 2 bivalve biomass reaches 50gm/m and grades west to 1500gm/m in the 50






T e llin a  sp .
o ff  the south and northeast shores of the Island, are part o f the d e tr itu s
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chains in the upper sedimentary zones o f the sh e lf not considered here. 
The ech iurid  and polychaete amphipods are also abundant at the level o f 
th is  assemblage.
At the Ag troph ic level marine f ish  forms are numerous o ff  the north 
coast of the Cape, e spec ia lly  the bottom-feeding scu lo ins,
Myoxocephalus sjd .
which are taken the year around. The P a c if ic  herring, the Polar cod,
Cleupea harengus 
Boreogadus saida 
and several species of smelt,
Osmerus S£.
occasiona lly  pass the Cape in large numbers or are washed ashore a fte r 
storms.
At the Ag and A^  leve ls  in the community reside the species o f most 
intimate concern to th is  study: the a lc id s , the marine mammals and man. 
The a lc id s  are undoubtedly the most numerous forms, the murres,
Uria lomvia 
IJ. aalge
and the auk lets,
Aethia c r is ta te lla  
A. p u s illa
being the most frequently used. The pelagic cormorant, and the glaucous 
g u l l ,
Phalocrocorax pelagicus 
Larus hyperboreus
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are other c lif f -n e s t in g  species which are harvested. The murres are 
both pelagic and benthic feeders (Spring, 1971 p 27), while Aethia feed 
e n t ire ly  on zooplankton forms (Bedard, 1969a p 1042) and the cormorant 
predominantly on pelagic fishes. Estimates on the basis o f f ie ld  
observations 1971-72 ind icate that open water boat hunting fo r a lc id s  
averages 10-15 b irds taken per day by one crew. Only when boats pass 
the c l i f f s  during nesting season are la rger takes o f perhaps 50-75 
b irds possib le. Maximum take estimates may then be derived by assuming 
a l l boats of the community (16) take b irds on no more than 10 open 
water boat hunts and on no more than two hunts at the c l i f f s .  An annual 
community harvest would therefore not l ik e ly  exceed 5000 a lc id s  (3200­
4800) and is  almost sure ly le ss. During the 1971-72 season 16 boats 
were in  use only once during the successful whale hunt. On the order 
of f iv e  or s ix  boats are consistently  active  during the summer season.
A minimum estimate fo r a lc id s  harvested is  therefore more than 1000 
b irds (1000-1500). Harvest estimates chosen fo r 1971-72 range as 
fo llow s: 3,000 Uria o f the estimated population o f 200,000 and 500 
Aethia from an estimated population o f 500,000 in  the colonies used by 
Gambell people. Murre eggs are co llected  (est. at 1000) in June and 
Ju ly  and are part o f the estimate above. At the present time Aethia 
are used very l i t t l e  compared to the time when o i l curing practices 
were coimon. 100 £_. pelagicus from an estimated population of 10,000 
and 500 L^ . hyperboreus (two and ten per household/year respectively) 
are estimated 1971-72 harvests fo r these species.
The beach-throw is  gathered with re lish  and fam ilies from Savoonga
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often send special orders to th e ir re la tive s  fo r tepuq (a ll algal and 
invertebrate species). The varie ty  is  very much appreciated and during 
the w inter the tun icate sea peach, upa,
Tethym (§£.)
(Buchsbaum and M ilne, 1966 p 287) 
is  gathered (perhaps 10 kg) in areas of abundance. These plant and 
invertebrate forms are often referred to as a source of "vitamins" and 
they provide an exce llen t side course fo r the meats eaten. The surface- 
feeding bowhead whale,
Balaena niysticetus 
and the bottom-feeding (infauna) gray whale,
Echrichtius robustus 
contribute both the most preferred food (in  the former case) and the 
focus fo r the most enduring cu ltu ra l in s t itu t io n s  o f the Cape popu­
la tion s .
The bottom-feeding (epifauna) walrus,
Odobenus rosmarus
provides the backbone on which the community rests. The place, extent 
and structure of the community centers around th is  species. The broad 
food platform which A3 rests in the very opposite o f the "barren", 
"depauperate" aspect o f the land. I f  the early  explorers could have 
seen through the turbid  waters in the Island portion of the Bering Sea 
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the bearded seal is  more c lo se ly  confined to the level than the ringed 
and harbor sea ls,
Phoca (Pusa) hispida 
Phoca (Phoca) v itu lin a  
which are more opportunistic feeders. The 8 month harvest records of 
th is  study show to ta ls  of
B_. mysticetus -- 1 £. barbatus — 73
robustus — 1 P. his pi da — 443
CL rosmarus — 240 F\ v itu l ina --  299
fo r the s ix  species la s t  mentioned. Their useable contribution to the 
community is  discussed below.
The Pe lag ic -Sub litto ra l community trophic re la tion s are summarized 
in the fo llow ing tab le. As species are placed adjacent to known food 
species in the tab le there is  some repe tit ion . A gap in the information 
ava ilab le  on foods o f a l l marine mammal species in  the Bering Sea region 
(except Odobenus) is  noticeable.












Wind Observations 1971-72 
Gambel1, Ak.
Winds____________October November December January February March A p r il May
Number o f wind 
speed observations
Number o f days of 
wind calm
Number o f windy days
% days of wind speed 
greater than 
Beaufort 4
Average wind speeds 
fo r  windy days
Maximum monthly wind 
speed
% northerly  winds
% southerly  winds
% e aste rly  winds
% westerly winds
% days with 








































































A ll wind speeds reported are in  Beaufort sca le  u n its , average wind speeds are fo r  windy 
days on ly; wind d ire c t io n  percentages are fo r three compass points no rthe rly  (NW, N, NE) 
and the same fo r  southerly po in ts, e a s te r ly  and westerly winds occurred in  small percentages 
during the months not reported. The number o f readings was in s u f f ic ie n t  fo r  percent 













Temperature Observations 1971-72 
Gambell, Ak.
Temperature October November December January February March A p ril May
Number o f observations 
o f day temperatures 24 27 30 21 22 20 19 19
Number o f observations 
o f max/min temperature 15 19 27 21 22 20 19 19
Average temperature
Maximum: 33 27 18 17 12 8 26 43
D a ily : 31 24 13 12 7 3 20 30
Minimum: 26 19 8 5 1 -7 9 24
Average temperature 
range 7.7 8.3 10.5 12.4 11.5 14.5 16.8 18.2
Maximum temperature 
range 17140 2 136 -101 32 -25|34 -19|32 -16|20 -4 148 18158
% days temperature
<10°F 0 10 70 70 80 100 70 0
>30° F 80 40 20 30 20 0 40 80
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Serri pes groenlandicus 
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H ia te lla  a rc t ica  
Echinodermata:

























1Pike, 1962 In Pike, 1971 p 23 
'S l i jp e r ,  1962 p 258 
3Bedard, 1969 p 1042 
W n s ,  1967 p 28-29 
^Brooks, 1954 p 54-55
P. v itu l ina 













Mai lo tus v inosus 
Osmerus dentea 
Homo
Ph ilacte  canagica
6Walker, 1964 p 1303 









8Swartz, 1966 Wilimovsky, 1966 p 667 
?ib id , p 671; A1 verson, 1966 In^  
Wilmovsky, 1966 p 856
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The se lection  of place names shown on th is  map (numbers correspond 
to names in legend) is  taken from longer series co llected fo r the western 
Island. The west coast series has only two en trie s , the north coast 
series has 18 entries and the inland series has 14 entries. Commonly 
used foot and snow-mobile t r a i ls  are a lso shown, as is  the location of 
the community build ings and a ir  s t r ip .
This figu re  is  redrawn from a 1958 ed ition  of a 1:25,000 scale 
Corps of Engineers map compiled from ae ria l photography dated August 
1948 by the U.S. Coast and Geodetic Survey.
FIGURE 6
The Northwest Cape and Its Place Names
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The Northwest Cape and Its  Place Names
Extracts fo llow  from three series of western St. Lawrence Island 
place names. A ll spe llings are a fte r Badten and Krauss, 1971 p 1-7. 
Numbers in the margin re fe r to numbers on the map (Fig. 6). A blank 
a fte r the word ind icates there is  no immediately apparent meaning. 
Related words given are possible de riva tives only.
West Coast Series
1 Aatneq (point):
aana: 1. to go out, to e x it
2. to protrude out, advance out, bulge out
ateq: 1. to go down, from a higher place to a lower
2. place to launch boats
2 Tapghaq (coastline): 1. a rope, a thong
2. a narrow s t r ip  of land bordered on 
both sides by water
North Coast Series
1 Aatneq (point): same point as west coast series
2 Tapghaaghaq (coastline): 1. small th in  rope
2. a small narrow s t r ip  o f land
3 Petuq it: name fo r boat storage area, meaning unknown
(boat racks are ca lled  Angyilghat)
4 Qitelnguq (coastline bay):
q iiq : to feed a f ir e
-e l- :  morpheme added to a root making referent
descrip tive  of root
-nguq: su ff ix  meaning that which is
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5 Kazighhaq (point on bolder beach):
Kaziva: 1. to sp in , to move in a c ir c le
2. the ancient sport o f jumping around a 
c ir c le  o f stones
-ghhaq: su f f ix  meaning a small th ing, makes
root a noun
6 Iigwsima (point on boulder beach):
iggwta: 1. ebbing o f t id e
-sima: s u f f ix ,  that which is
7 Uygunat (point on boulder beach):
uygu: 1. to l in k  together
2. to extend as in t ie in g  together rope
8 Pelegnaq (point on coastline ):
peleq: 1. to crumble
2. to become ruined
-naq: a place to do, to become
Pennaghat ( c l i f f  and camp): small c l i f f  (near Pelegnaq)
Pennaq: c l i f f
-ghat: small
9 Penailek (coastline  and area): c l i f f  area
-lek: that which possesses
10 Nenglutalek: a sod ig loo place
nenglu: sod ig loo
-ta lek : that which has
11 Sevriigek (r ive r):
seva: 1. to sever, to s p l i t  an object by cutting
-gek: the two things
-ek: dua liz ing  ending always used fo r r ive rs
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12 Akullkek (r ive r):
akula: the middle or central part
13 Sivugnaq (camp, lookout):
sivu: 1. a front part
2. the f i r s t
s iv u liq :  1. the leader
2. the foremost part
sivugta: the movement o f ra is in g  the head up to look ahead
14 Tategnaq (point on coastline ): a place lik e  the ridge of the
nose
tateq: ridge o f the nose
-naq: place lik e
15 Ayvigteq (coastline from point to bay): walrus location
ay veq: walrus
-teq: su ff ix  ob jectify ing  root
16 Aghsughaleq (coastline): a place of pa llo r
aghsuq: 1. p a llo r, pale
2. becoming white
-ghaleq: s u f f ix ,  a place possessing
17 Nangupagak (small point and camp); a place o f lone liness
nanguq: loneliness
-pa: morpheme denoting, a fte r the fashion of
-gak: s u ff ix ,  the place
18 Meregta (major land point, old v illa g e  s ite ) :  derivation 
unknown
Island Series
1 Ayveghat (ridge, old v illa g e  s ite ) :  small walruses
125
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2 Iqe llqu t (rocks): l i t t l e  fingers
iqe llquq: l i t t l e  finger
3 Kentuqak (peak):
kenla: the end o f a thing
4 Angyaq (lake shore point): boat
5 Akelghyat (rocks):
L liiv g h e t (rocks): 1. graves
2. a place to lay, se t, put (the dead, only)
6 Kiimatughhaq (rocks)
7 Utuqsit (peaks)
8 Mayughaaq (basin and old v illa g e ):  a small place to climb
mayuq: to climb, go up 
-aaq: place of small s ize
9 Siighm iik (creek): place o f c lea r water
s iiq :  c lea r (esp. water)
-m iik: a place (dual)
10 Pekeqaaghvik (basin): a place to pick wick moss
pekeqaaq: moss used fo r wicks 
-v ik : a place to do
11 Tenguglluget (rocks): old liv e rs
12 Kiiwek (basin): r iv e r
13 A l i t  (rocks): sleeve
14 Naasqwa (mountain top): i t s  head
naasquq: head 
-a: possessive
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
127
T ra ils
1 Aghviqeltat: a rough place to cross over
Aghviq: to cross over
-e l- :  a place where crossing is  hard, crude
-ta t:  p i.
2 Sanivleghet: path to Mereghta above the coastal water lin e
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Observations on November 24, 1971 o f t id e  current patterns were 
made possible by the recent information of l ig h t  shore slush ice . On 
th is  p a rt icu la r day the low tide-to-h igh  tide  change occurred from 
1100 to 1230 hours.
FIGURE 7
Tide Current Patterns of the NW Cape
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Swel l  
Current
^  S u r f  
!' -& S lu s h  Ice
M i d  H i g h  T i d e
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The Waters and Ice about St. Lawrence Island
The s a te l l i t e  reconnaissance program o f the F leet Weather F a c ility  
o f the U.S. Navy publishes weekly maps of major ice  formations in a ll 
a rc t ic  maritime regions. Nine of these maps fo r the Bering Sea from the 
period o f November 22 to May 8, 1971-72 are redrawn in Fig. 8. Each 
lin e  drawn represents an ice-water boundary. Numbers on each lin e  re fe r 
to the legend entry fo r that date. Spaced lin e s  re fe r to the period of 
ice formation during which a ll ice  is  landward o f the lin e ,  except fo r 
the large polyna south o f St. Lawrence Island. Ice is  generally seaward 
o f the so lid  lin e s  which represent the period o f ice  recession.
FIGURE 8
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Weekly Chronology of Bering Sea Ice Pack Development,
1971-72
The numbers in  the le f t  column re fe r to bondaries o f ice masses as 
displayed and keyed in Fig. 8. Some o f the comments summarized here 
appear on the maps from which th is  chronology was extracted.
Source:
U.S. Department o f Defense, Navy Department, U.S. F leet 
Weather F a c il i t y  ( 1FLEWEAFAC') ,  Suit!and, Md.





Bay fast ice forming south o f Bering 
S tra its
Coastal fa s t ice  forming south on 
Bering S tra its  on Chukchi Peninsula 
Co?st only
Coastal ice  forming in Norton and 
Kotzebue Sounds
Boundary encloses 4/8 - 5/8 pancake 
ice  cover
Arch o f slush ice north o f Bering 
S tra its
No d r if t in g  pack in  Bering Sea
Boundary encloses ice l im it
Grease and slush ice  forming in  open 
areas
Coastal ice  forming on north coast o f 
Island
December 6 Boundary encloses ice  l im it ,  extending 
from Cape Navarin to Nunivak Island 
Lead south o f Island "some ice upper 
Bering Sea from 12-24 inches"
December 13 Ice l im it  from ju st south of Nunivak 
Island to ju s t south o f Cape Navarin 
"Lead south o f Island w il l  close and 
refreeze when winds subside"
















F ir s t  year th in  ice lin e ,  " ice  at 12-28 
inches (N & E o f boundary), new ice 
south o f lin e  less than 12 inches"
Ice l im it  va riab le , extends s lig h t ly  
south from December 13
Ice l im it  receeds to December 6 lin e
Unchanged
"Slow southerly expansion"
Ice l im it  passes St. Matthew
"Slow southerly expansion"
Ice l im it  passes St. Matthew
Unchanged
"15-30 nm recession of ice  lim it "
Ice l im it  receeds north of St. Matthew
"New ice areas SW o f Island in Bering 
Sea are usually  persistent as a 
re su lt o f winds"
Ice l im it  reaches P r ib i lo f  Islands 
Large refreezing areas SW of Island, 
south o f Chukchi Pen. and on Alaskan 
coast
"Ice l im it  recession 30-40 nm"
Same refreezing areas
Ice l im it  at P r ib ilo fs  
Open water areas south o f Island and at 
Yukon Delta 
Number 5 refers to 2 of several areas o f 
"easy navigation" occur north of Island 
Cape
No open water areas 
Ice l im it  unchanged
S lig h t  recession of ice l im it  
Small open leads at P r ib i lo fs
Ice l im it  south o f P r ib i lo fs  
Refreezing areas south o f Island and St. 
Matthew Island
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March 27 
A p r il 3
A p ril 10
6 A p ril 17
7 A p ril 24
May 1




Flaw leads o f Island and Chukchi Pen. 
connect
Ablation at ice l im it :  1/10 - 3/10, 4/10 - 
6/10 in several areas
Ice l im it  recession to north o f P r ib i lo fs  
Patchy areas at ice  lim it  
Flaw leads open at Yukon Delta, Wales, Pt. 
Hope and Barrow
Continued slow recession of ice l im it
Flaw leads open at Island, Chukchi coast 
and Nunivak Island 
Reduced concentration at ice lim it
Chuckchi east coastal lead open and joined 
with Island lead 
"Lesser concentration" further south o f 
Island lead and at ice  l im it
Recession o f ice  l im it  
Same open water areas
Island and Chuckchi coastal leads jo in  
forming Targe open water area 
Smaller open water areas on Alaskan coast, 
at Nunivak Island and south o f Bering 
S tra i ts
Rapid d isentegration of pack south of 
Bering S tra its ,  e spec ia lly  at ice l im it  
Slow recession of ice  l im it  
Open water area same south o f Island, 
increasing at Yukon Delta and Norton 
Sound
Continued as on May 15 
Open water south o f Island now reaching 
NE Cape
Continued slow recession of ice l im it  to 
north o f P r ib i lo fs  
F ir s t  open water north o f Bering S tra its  at 
East Cape 
Other open water areas increasing 
Main pack l ie s  north-south on the east o f 
the Island and in "be lts" at the ice 
l im it  and on Alaska coasts
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June 5 Ice l im it  and pack shows rapid d is in ­
tegration 
Main pack as on May 30, other areas 
with pack: Anadyr Bay, Kotzebue 
Sound and belts at B r is to l Bay 
"Occasional floes" in  open water area 
south and west o f Island
June 13 Main pack s t i l l  east o f Island
Floes from pack reach Savoonga area 
A ll other areas open
June 19 6/8 floes s t i l l  in  Savoonga area from
remnant o f pack east o f Island 
Remnants o f pack s t i l l  shown in western 
Anadyr Bay
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Generalized Ice Formation about the




for the period February
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FIGURE 10 
Tidal Ice Pack Movements about the 
NW Cape February 2, 1972
Numbers below each sketch re fer to the time o f day the sketch was 
made. See text fo r a description o f the sequence o f these changes.
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Selected and Summarized "Sentiments" of the 
Human Population of NW Cape as Documented 
by Charles C. Hughes (1960)
APPENDIX 6
To have many children is  t ra d it io n a lly  a woman's ch ie f 
joy in l i f e .  In fan tic ide  was never in s t itu t io n a lize d , 
orphans are almost always loved and accepted, a broad 
array of socia l encouragements to f e r t i l i t y  e x is t  and 
there is  a general lack o f acceptance o f contraceptive 
devices (p 64-65).
There is  a certa in resigned acceptance and occasional 
fa ta lism  noted in sentiments around death. B e lie f in 
reincarnation occurs in  these sentiments as does the 
need to break tie s  to earth ly  wants, as indicated by 
p iacu lar mourning r ite s .  The imminence of death is  
seen as real and near from a young age on. The taking 
o f ones own l i f e  can contribute prestige, and strength 
to next-of-k in , i f  one su ffe rs from prolonged il ln e s s ,  
or a son or grandson suffers from il ln e s s  and is  in 
danger, or i f  one decides to do so to enhance a posi­
tion  o f strength and great reputation (p 65-70, 97).
Next to k in , the highest values expressed re la te  to 
sentiments about food from loca l sources (p 166).
Wealth is  measured in terms o f a large fam ily, espe­
c ia l ly  of boys. The s o lid a r ity  o f the fam ily and 
between brothers is  important to the kinship and 
economic system of the community (p 235-245).
The approbation o f hunting and the prestige given a 
successful hunter is  strong even in the face o f new 
job roles ava ilab le  from outside influences. Camping 
in the summer is  an a c t iv it y  enjoyed by everyone (p 
131-136).
Succeeding in school work has taken on high value in 
it s e l f .  Part o f it s  a ttrac tion  is  the enhancement 
seen of personal choice. As only one person from the 
community (in 1955) has fin ished  college these se n ti­
ments are mostly asp irations (p 317-318).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
137
Characte ris tics o f the Bering Sea and St. Lawrence Island Waters
Source: L is its y n , A. P. 1969. Recent Sedimentation in the Bering
Sea. Acad, o f S c i. o f the USSR, p 43, 92, 94, 95, 96, 97.
Annual water flux:
APPENDIX 7
St. Lawrence Island l ie s  ju s t north of the annual 1°C isotherm
Sea surface temperatures:
Ju ly , August, October 40-45°F (4.4 - 7.3°C)
Bering Sea to ta l volume 







A leutian Islands outflow
River and p rec ip ita tion  inflow  
Bering S tra it  outflow
September 50°F (10°C)
Permanent surface summer currents:
central sea areas 
coastal areas 
areas of s t ra its
Nautical miles 




amplitude in the v ic in it y  o f Island:
northeast shore 
C h ir iko f basin 




t id e  current speeds: la rge ly  unknown but 10's to 
100's times fa ste r than 
permanent currents
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Waves:
Winds at Beaufort 10 (22m/sec.):
4.5 meters 
8.9 meters
course 200 km 
course 500 km
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APPENDIX 8 
Selected Trad itiona l Food Recipes
QAAPILLQAQ
This dish is  prepared in small servings and eaten before the main meat 
course of the meal.
(modern way)
3 cups frozen greens (Nunivak) 1/2 cup la rd
1/2 cup seal o i l  1 cup sugar
1/2 cup reindeer ta llow  or
Chop the frozen greens f a ir ly  coarsely; pound the ta llow  and melt in a 
pan. Add seal o i l as the ta llow  melts. Mix with greens and serve.
Modern way: add sugar to the chopped greens, mix in  the la rd  and seal
o i l and serve.
PILLUMAGHTAQ
This dish is  served in  small portions before the main course o f the 
meal.
(modern way) use:
3 cups frozen greens (Nunivak) 1/2 cup seal o i l 
1 cup whale o i l  and walrus o i l
1 cup so ft snow 1/2 cup la rd
1 cup sugar
With a scraper, scrape the greens to a very fine  consistency. Melt the 
whale blubber and mix with greens. Mix in the snow u n t il a creamy con­
sistency is  reached (do th is  outdoors).
Modern way: add sugar to the chopped greens then mix in  the seal/walrus/
la rd  o i ls .  Add snow to proper consistency as above.
AASLIQ
This soup is  served before the main meat course of the meal.
water from boiled Sourdock or water from soured Nunivak 
seal blood
In quantity desired, bo il the water and while b o ilin g  s t i r  in the blood. 
Add amount to preference to acquire a th ick  consistency.
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ESLEVAGAQ
This delicacy is  served before the main meat course o f the meal. It 
requires s k i l l  to prepare.
salmon eggs
sea l, walrus or whale o i l 
Pagunaghaq (small black 'crow berries')
Using only 1 egg c lu s te r from the f is h ,  mash them in  a bowl with any 
implement. Mix gradually and in small amounts (2-3 tsps) the o i l with 
the roe un til s t i f f  (or when a lump pops out). Then add the berries 
in the amount preferred and serve.
KUMUGHQAGHQAQ
A varia tion  on the above is  to add the chopped flesh  o f the f is h  (with 
the water wrung out) in place o f the berries.
PUGANUQ
This dish is  served before the main meat course o f the meal.
1 1/2 cup minced reindeer meat 3/4 cup seal o il 
1/2 cup reindeer ta llow  1 cup so ft snow
Pound the reindeer ta llow  and melt. Add seal o i l  to pan as melting is  
started. Once a l l ta llow  has melted add minced reindeer meat and a 
l i t t l e  more seal o i l .  Mix the whole and so ft snow (outdoors) u n t il 
th ick  and creamy and serve. (Sa lt can be added to taste nowadays.)
PAGUNAGHKUKAQ
A varia tion  on the above is  to substitu te  the small black Pagunaghaq 
berries fo r the meat.
PERARA
Another varia tion  of Puaanuq is  to use f in e ly  minced reindeer meat ( lik e  
f in e ly  scrapped Nunivak) in a two cup quantity, making a meatier d ish.
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UGGUGGQAQ
This dish is  served before the main meat course o f the meal.
1/4 cup willow leaves (Ququnguq), fresh, minced f in e ly  
1 tbsp seal o i l
3 tsps fresh seal blood (modern: add sugar to taste)
S tu ff the f in e ly  minced w illow  in to a small piece of walrus stomach and 
chew to a fine  consistency or grind between whale d isc . Add the o i l and 
blood to the m ixture, chew u n t il well mixed and serve.
ALLUGGQAQ
This dish is  served before the main meat dish of the meal.
3 cups Sourdock (Allqughqaq) leaves 
1/2 cup seal o il
1 cup water from boiled seal meat (modern way: 1 cup sugar)
Boil the greens u n t il so ft and mix with the seal o i l .  Bo il in water from 
boiled seal meat. Serve as a watery greens mixture or freeze, cut into 
cubes and serve.
UQUGHTIQAQ
This dish is  served as a dessert at the end o f the meal.
2 cups salmonberries, fresh 1/2 cup shortening (lard)
or fermented 1/2 cup sugar
1/2 cup seal o il or (modern way)
Mash the berries, mix in o i l  and freeze. Serve.
TUNGUGGHTAQ
This dish is  served before the main meat course of the meal.
Iqalluwak (Tom cod) o r seal o i l
Qaiyu (sculpin) 
water from boiled f ish
Boil the f ish  and save the water. Mash the boiled meat and mix gradually 
in seal o i l .  A fte r mixing add and mix enough o f the b o ilin g  water to 
allow the mixture to freeze. Serve in cubes. (Sa lt to taste .)
Note: This is  a miraculous mixture. I f  enough o il is  not added the 
whole mixture w ill disappear (evaporate?). In any case the dish w ill 
ce r ta in ly  be clean the next morning.
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A DESCRIPTION OF THE PRODUCTION TECHNIQUES AND 
ECONOMY OF THE NORTHWEST CAPE
1. Introduction
In the preceeding chapters o f th is  paper elements of the population, 
hab itat and b io t ic  communities at NW Cape have been described. Informa­
tion  ava ilab le  in the lite ra tu re  and co llected  in the f ie ld  has been
reduced only in that the discussion focused on those aspects which appear 
important to the resource u t i l iz a t io n  system. Of the several ways men 
in th is  community make the ir l iv in g ,  the occupation of p a rt icu la r in te rest 
to th is  study is  hunting. The task remains, then, to a rrive  at some 
notion of the ro le  of th is  occupation in the a c t iv it ie s  of the community. 
The techniques of hunting walrus, whales and seals are well documented in 
the archeo log ica l, anthropological, socia l and regional lite ra tu re s  and 
therefore receive only an occasional comment. Here the approach is  to
determine the income of edible products and useable by-products in to the
community from the hunts of 1971-72 and to compare th is  income to that 
from other sources. These estimates may then be compared to estimates 
of the food requirements of the community. The purpose of the f i r s t  
comparison is  to describe in economic terms the ro le  of the Island- 
mainland connection, previously described in demographic terms. The 
purpose of the second comparison is  to test the proposition that the 
metabolic maintenance requirement of the community is  a sensible 
measurement of the minimum income needed to ensure it s  su rv iva l. I t  is
CHAPTER III
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obvious that fo r a community to maintain i t s e l f ,  it s  income must at 
le a st match the metabolic cost of i t s  a c t iv it ie s .  The comparison may 
reveal that need does not influence income since many a lte rna tive  
sources e x is t  and the p o s s ib ility  of going without is  remote, such large 
surpluses o f income e x is t  that maintenance needs are but a very small 
component of income, or that the ro le  o f subsid iary energy sources so 
in f la te s  income that a comparison with maintenance needs reveals only 
th is  in f la t io n . In th is  chapter the income and requirement o f one 
d ie tary component w i l l be assessed, protein. In the next, the assess­
ment w il l be made in ca lo ric  terms. Impressions from the f ie ld  year 
ind icate that fo r some ind iv idua ls income and needs f a ir ly  well match 
(that is ,  there is  no surplus) during the la te  f a l l  and la te  w inter 
seasons and that the analysis attempted here may therefore be appro­
p ria te .
Hinted at in  the discussion of c lim ate, waters, ice and food chains 
in Chapter II is  the periodic nature o f the resource base of the Cape 
community. "Period ic" concerns o s c il la t io n s  over time, seasons of 
presence and seasons of absence. That the occurrence o f the food 
resources changes with the seasons implies c lim atic  influences and thus, 
a phenology. A few comments on th is  phenology are appropriate then, 
by way o f in troduction.
In terms of weather and faunal changes there are two p rin c ip le  
seasons at the NW Cape: summer and w inter, or better, the season of 
open water and the season of ice . C lim atic  data extracted from the 
U.S. Navy Marine C lim atic A tlas (1958, II) substantiates th is  basic
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% north winds 76 - 57
% south winds 22 -<10




Wind speeds and p rec ip ita tion  appear f a ir ly  constant throughout the year. 
Sea ice  reached the Gambell point on December 1, 1971. Some said the ice 
was la te  and there was disappointment expressed that the consolidated 
brash preceeded the pan ice forms. The ice was gone fo r a l l p ractica l
purposes by the second week in May. An average o f s ix  months of ice -
dominated seas is  a fa ir  estimate fo r  the NW Cape but would not apply at 
a ll fo r other areas of the Island. Not only is  the ice regime d iffe ren t
fo r these areas but the composition and d is tr ib u t io n  of the b io t ic
communities d if f e r  as w e ll. I t  is  apparent that the two seasons o f 
the Cape are divided by two important periods o f change: the f a l l  ice - 
formation period and the spring ice-recession period. An aid to under­
standing the d is tr ib u t io n  o f the Bering Sea fauna is  the common 
misconception that walrus "ride" south (or north) on the pack as i t  
moves through the Bering S tra its ,  the whales and seals accompanying the 
pack as the ice  l im it  moves south (or north) and so on. A fa ct essen­
t ia l  to the discussions in th is  chapter is  that the majority o f ice 
formed in  the Bering Sea is  of loca l o r ig in . The Bering Sea is  not 
coordinated over the year by the movements and cha racte ris tics  o f a 
"pack". The pattern of ice  already described is  unique to the NW Cape.
In the view of several o f the Cape population the seasonal cycle
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of a c t iv it ie s  may be divided as fo llow s. The f i r s t  o f the year is  
marked by the conclusion of the walrus hunt, when 'everything is  fin ished 
and cleaned-up and the meat ce lla rs  are f u l l ' .  The whales and walrus are 
gone, nesting b irds have arrived , hunting relaxes a fte r a busy spring and, 
in e a r lie r  days, i t  was time to vacate the w inter house. Until the 
fish ing  and harbor seal hunting sta rts la te r  in  the summer, i t  is  a time 
of general re laxation. A varie ty  of a c t iv it ie s  occur: equipment repair,
boat recovering, enterta in ing  to u r is ts , hunting fo r c l i f f - b ir d s  and 
eggs, summer employment. Later in the summer when the f ish  begin to 
run and the harbor seals return to the shore and lagoon feeding areas, 
preparations fo r camp begin. Each camp operates on a d iffe re n t schedule 
but a l l enjoy a rich  supply and varie ty  o f ava ilab le  foods. One w e ll- 
used camp near SW Cape may serve as an example: during June a lc id s ,
waterfowl and la r id s  are abundant and an occasional young bearded seal 
may be taken; Ju ly  to mid-August the salmonoids begin to run, birds are 
s t i l l  present but in le sse r numbers and the f i r s t  harbor seals may appear; 
August the harbor seals increase in numbers, f ish  are present but in 
reduced numbers, greens and berries are ready fo r  p ick ing. Many o f these 
foods are co llected  in  storage quantities at camp and i f  the area has 
good seal hunting in the f a l l  and there are no ch ild ren  to return to 
school, camping may continue through October. During November and 
December, most usually  return to the v illa g e  to hunt walrus, bearded and 
harbor seals during the ice formation period. Considerable numbers of 
walrus may be taken by boat at th is  time. Around December 1 trappers 
may return to th e ir  camps fo r a short time to e stab lish  fox trap lin e s .
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speed o f present travel makes i t  unnecessary to spend long periods at 
camp, but some may do so to assess the prospects of success fo r the 
w inter. Thereafter, the lines may be cleared during a day's travel or 
with an overnight stay at most. Hunting on the ice is  carried  on around 
the Cape from December through March as well as occasional boat hunting 
when south winds occur. Whaling begins in A p r il,  followed immediately 
by walrus hunting which usually extends to the la s t  o f May.
Without presuming d ire c t casual re la tion s between climate and the 
presence or absence of food species, observations of th e ir  respective 
changes during the year may be presented together. Fig. 11 presents 
annual data on f iv e  weather parameters and on the presence or absence, 
and numbers harvested o f 19 food species used by the Cape population.
As elsewhere in th is  study, estimates o f presence or absence are based 
on hunting success. No independent assessment was made o f the d is t r i ­
bution of food species. Appendix 9 presents monthly summaries of climate 
and hunting observations October through May 1971-1972. Averaged data 
from the investigations of the Alaska Department o f Fish and Game 1959­
1971 are presented in  Table 6 fo r the composition and chronology of the 
Gambell walrus harvest. Seal bounty data are a lso included as ind ica ­
tions of the magnitude o f the ringed and harbor seal harvests.
Three major cha racte ris tics  emerge from these summaries of the 
phenology at the Cape: more food species are present at the two major 
periods of seasonal change than at any other time, during mid-winter and 
mid-summer food species present are the le a st d iverse, no major food 
species is  resident the en tire  year.
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FIGURE 11 
Phenology Rose
Two sets of data are shown on th is  figu re . Weather summaries and
ice presence appear outside the c ir c le  fo r each month of the year.
Numbers presented represent respective ly:
% northerly winds 
% southerly winds
% winds with speed Beaufort 4 (13-18 mph) or greater 
Average temperature range
% of a l l  winds with accompanying p rec ip ita tion  for each month 
ice coverage: average fo r month of range 0/10-10/10
A ll data is  taken from U.S. Navy, 1958, II Gambell Station.
The second set of data concerning the general presence and absence
of food species is  represented by concentric c ir c le s .  Numbers taken 
during the 1971-72 season fo llow  the species named in the figu re , 
abbreviated as follows:
O.r. Odobenus rosmarus C.h. Clangula hymaelis
B.m. Balaena mysticetus S.m. Somateria molissima
P.v. Phoca v itu lin a S.spp. Somateria spp.
P.h. Phoca hispida P.p. Phalacrocorax pleagicus
E .r. Echrichtius robustus P.c. Ph ilacte canagica
E.b. Erignathus barbatus A.spp. Aethia spp.
L.h. Larus h.yperboreus M.sp. Myoxocephalus sp.
U .l. Uria lomvia O.spp. Onchorynchus spp.
U.a. Uria aalga R .t. Rangifer tarandus
A .I. Alopex lagopus
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2. Hunting walrus, whales and seals
For the community as a whole, undoubtedly the most important form o f 
hunting is  boat hunting for walrus. For the ind iv idua l hunter, seal 
hunting at the shore waters and on the w inter ice  occupies the bulk of 
hunting time when walrus are not present. But seal hunting w ill be d is ­
continued and walrus sought when they are in the area. B ird hunting, 
fish ing  and fox trapping provide varie ty  in  the d ie t ,  extra income and 
something to do during slow seasons. These hunts serve an important 
function but must be considered secondary to that o f marine mammals in 
the support o f the community. Jobs, welfare grants, loans and sales o f 
harvest by-products are of secondary in te re s t to most men even though 
these sources comprise the money flow o f the community. The flow o f 
money is  c r i t ic a l  to it s  active sector as th is  flow lim its  that o f the 
food species. This re la tionsh ip  read ily  emerges from the discussions 
below.
Walrus hunting appears to be the most productive and the most 
essentia l form of hunting fo r the NW Cape. The basic reasons fo r it s  
important place are simple: the walrus are prevalent during certa in
periods, they are desired by the hunter, the s k i l l s  required to make use 
of a l l parts of the animal are ava ila b le , and when present they are easy 
to find  and k i l l .  The f i r s t  reference seen to walrus hunting (Orosius, 
868 A.D. |n E l l io t t ,  1882 p 100-101) states that Dane Wulfstan o f Norway 
k ille d  56 walrus in two days from h is boats while exploring the "country 
of the Beormas". Once k il le d ,  however, i t  may not be easy to recover 
a 1000 kg animal in  a lig h t  boat with nothing but a few ropes and a
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knife. The Alaska Department o f Fish and Game (Burns, 1973 p 3) 
estimates that in 1971 40% o f the walrus k i l le d  or m orta lly wounded by 
Gambell hunters were not retrieved (50% at Savoonga, 20-60% fo r other 
areas). There are several reasons fo r such a large loss o f animals. 
F ir s t ,  i f  the walrus is  not k ille d  ou trigh t, even though the shot is  
well placed, the animal often d ives, swims and is  lo s t .  The only stop- 
dead shot seen fo r the walrus is  a side shot to the brain case. Careful 
shooting is  required fo r such a shot and the barrage f ir e  common among 
crews o f hunters achieves such accuracy on the f i r s t  shot at best. A 
fine  engraving of barrage f i r e  against the walrus (by explorers) is  
included in an early  record o f Cook's voyages (Cook, 1785 p 262). I f  
the walrus is  k il le d  in the water, occasiona lly  the a i r  in  the lungs 
and pharyngeal pouches is  expelled and the animal s inks. The only hope 
for recovery in th is  case is  to land a harpoon in the animal before i t  
is  too fa r under the water. This was seen done once, in a spectacular 
fashion, the harpoon p iercing  the female's hind f lip p e r ,  not damaging 
her much desired hide. One of the Department's recommendations fo r 
reducing th is  loss ( ib id , p 10) is  the establishment o f a minimum 
ca lib e r s ize  fo r the r i f le s  used. Fay (1958 p 39) suggests that no 
ca lib e r with less than an impact power o f 2000 f t .  lb . at 100 yards be 
a l1 owed.
Once secured, the portion o f the animal butchered and processed 
depends very much on where the animal is  located. I f  near the beach, 
the walrus is  lashed to the side o f the boat and towed ashore. The 
recovery o f animals beached fo r butchering is  greater than those
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secured under any other circumstance. In December o f 1971, a sing le  
female and c a lf  were k il le d  o ff the Gambell point. A ll that remained 
a fte r butchering was a section of the spine, la te r  picked over by the 
dogs. Examples o f th is  kind of recovery, which probably comprises about 
10% of the annual harvest, are more common in the summer, f a l l  and early  
w inter, but may occasiona lly  occur during the spring hunt when the hide 
of the female is  desired or when the k i l l  is  near the beach. U t il iz a t io n  
of these k i l l s  is  near 100%. The more common loca tion  fo r a k i l l  is  on 
or near ice  floes and pans. That ice  increases the a c ce s s ib ility  of 
marine animals is  doubly true i f  the walrus shot dies on the ice pan 
where i t  was ju s t  sleeping. Even i f  the animal dies in the water, so 
long as the boat can be moored to the pan and the walrus dragged at 
least part way onto i t ,  a more complete recovery is  possible:
males: head, f lip p e rs , heart, l iv e r ,  lower
r ib s  and a large s t r ip  of sk in , meat 
and blubber from the be lly  and chest 
area or about 40% of l iv e  weight
females: head, hide, mammary glands, heart,
l iv e r ,  f lip p e rs  and lower ribs or 
about 60% of l iv e  weight
When the ice  is  prevalent in the early  part o f May the majority o f the
k i l l s  are at the ice  flo e s , which is  much preferred to k i l l in g  an animal
in open water. Table 7 presents the chronology of the May hunt (Alaska
Department o f Fish and Game, Nome, 1972, pers. comm.). A ll k i l l s  except
fo r those of May 14 (about 2/3 of the adult k i l l )  took place in the
v ic in it y  o f the pack, espec ia lly  the large k i l l  o f May 6.
Recovery o f the several open water k i l l s  la te r  in the season is
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considerably le ss . Near the end o f the spring hunt a female was k il le d  
from the boat well off-shore in rough waters. A ll that was obtained was 
a small s t r ip  of the hide, meat and blubber, the l iv e r ,  the heart, the 
flippe rs  and the head. The main lim ita t io n  was the small crew s ize  o f 
four. Perhaps 10% o f l iv e  weight is  a reasonable estimate fo r butchering 
under these circumstances, although recovery is  not th is  low fo r the 
entire  May 14 k i l l .  Hauling the animal to an ice  pan or ashore, or 
achieving better recovery because of a la rger crew a l l occur. An 
estimate of recovery a fte r butchering fo r the annual harvest is :
% tota l % liv e  weight
harvest recovery
shore butchering 10 100
ice pan butchering 70 50
water butchering 20 10
for a mean recovery of 47% (compare Fay, 1958 p 19). Reviewing the 
walrus harvest over the research year, these recovery estimates appear 
conservative. A ll k i l l s  occurring before May 6 were fu lly  recovered.
The 1971 harvest was lower than usual and the harvest o f females was 
in su ff ic ie n t fo r the boats of the v illa g e  which needed recovering. 
Perhaps the research year was unusual, but considerable care in avoiding 
wastage was observed, sometimes under very d i f f ic u l t  conditions. 
I ro n ica lly , the example ju s t  given o f 10% recovery o f an open water k i l l  
la te  in  the season is  a case in point. Considerable cold and wetting 
was to lerated to obtain even these meager returns.
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A pattern evident here is  that under d i f f i c u l t  physical conditions 
or when the animals are abundant and less needed, the saleable components 
and the favored ed ib le  portions of the walrus are se le c tiv e ly  recovered. 
When the animals are accessib le and have previously been scarce, 
recovery is  complete. A few reasons fo r the attention paid saleable 
components emerge from the record o f one boat during the 7 day spring 
hunt. Table 8 shows 49 gallons of gasoline, 9.5 p ints o f o i l (both for 
the outboard motor) and 225 man-hours were expended fo r the four days on 
which 11 walrus were taken. The loca l rate fo r  gasoline is  $1.00 per 
gallon , o i l is  $.52 per p int and the lowest pay rate seen in the 
community is  $2.25 per hour. These 11 walrus cost therefore around $550 
or $50 each. Expenses of gasoline and o i l fo r the snowmobiles used on 
shore to a s s is t  loading, launching and docking the boat, ammunition, 
food and expendables fo r these hunts are excluded. As already mentioned, 
a flow o f animals through the community requires the flow o f money. For 
th is  and c lo se ly  re lated reasons a use is  devised fo r nearly every com­
ponent o f the walrus except the bone. Nearly a l l portions o f the animal 
are edib le: sk in , meat, blubber, stomach contents, several internal 
organs, f lip p e rs  - -  the la s t  three being considered d e lica c ie s . Meat 
portions, e spec ia lly  r ib s , may be dried , but the bulk is  stored in the 
meat houses located shoreward of every dwelling, or sold. The preparation 
o f balled bundles o f sk in , meat and blubber fo r storage in  ce lla rs  was 
once very common. At no time during the f ie ld  year were they seen used 
and the storage quantities o f walrus usually  remain in the meat houses 
and seem mostly intended fo r dog food. Portions o f the walrus which are
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not edib le are s t i l l  very useful: ivory is  sold e ith e r raw or carved, 
in testines are dried and used to make ra in  parkas which are then so ld , 
v ib r issae  are used in carvings or so ld , bacula are prepared and sold 
and some hunters prepare mounts o f the head and tusks fo r sa le as w e ll.
The degree of u t i l iz a t io n  o f any ind iv idual animal ranges widely 
and appears to depend on the age and sex of the animal, where the animal 
is  k il le d  and the abundance o f the animal before the k i l l .  Assuming no 
loss of materials a fte r butchering the fate o f the annual walrus harvest 
(and the spring harvest where indicated) is  summarized in  Table 9. This 
tab le  states that from October 1971 to June 1972, 60 male, 109 female 
and 67 c a lf  walrus were taken at the NW Cape. I t  is  u n like ly  that more 
than one or two additional walrus were taken during the summer months. 
A fte r butchering, 84,200 kg useable portion is  estimated recovered from 
the 174,000 kg estimated weight o f the harvest.* The fa te  o f only a 
small portion (6,790 kg) of th is  harvest is  immediately apparent. Some 
was sold to Nome in response to an order placed ea rly  in  A p r il,  tusks 
and bacula were sold to the store raw or carved, and fo r the 1971-72 
hunt many o f the female and c a lf  hides were needed fo r boat covers and 
rope. The fate o f the remaining 77,400 kg, a high percentage o f which 
is  ed ib le , may be estimated by the follow ing computation, even though 
these p o s s ib i l it ie s  were not documented during the research year which 
ended June 1972.
The d if f ic u l t ie s  involved in documenting these ca lcu la tions are
The Ak.D.F.&G. estimates (Burns, 1973 p 4) that 60% of the walrus meat 
o f the animals k i l le d  in the 1971 harvest was used by the population 
(50% fo r Savoonga, 5-95% for other areas).
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obvious. The walrus storage, preparation and consumption patterns o f a 
representative sample of the community would have to be followed fo r an 
en tire  year. Impressions during the research year ind icate  that stored 
walrus products are not a central part o f the d ie t throughout the year 
but is  one of several main meat components. Another impression is  that 
loss of unretrieved animals and portions o f retrieved animals not saved 
is an integral part o f the hunting methods as they are now practiced. 
Suggestions fo r reduction of these losses by the enforcement o f regula­
tions derive from an underestimation o f the physical d i f f ic u l t ie s  in 
preventing these losses and the d if f ic u l t ie s  in enforcing such regula­
tion s.
At th is  point these m ateria ls are comprised mostly of hide (about 
h a lf  the female and c a lf  hides were required fo r boat covering), meat 
blubber and v iscera. The bone component, except fo r the rib s  (with 
meat attached) which are often saved fo r drying, is  part o f the 
recovery lo ss . I f  the 125 dogs in  the community are fed exc lus ive ly  
on walrus products fo r the year at 0.5 kg per dog per day, 22,800 kg 
of walrus products would be consumed, leaving 54,600 kg o f preferred 
portions fo r human consumption: skin with subcutaneous fa t (manguna),
meat with subcutaneous fa t (not more than 10% by weight) l iv e r ,  heart, 
kidneys and small in testines (about h a lf the tota l weight o f v iscera). 
An estimate of the protein income into the community may be computed 
as follows:
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Component remaining weight gm protein/100 gm kg protein
% of
manguna 50 10.0 gm1 2,730
meat 25 25.6 gm^ 3,490
viscera 25 21.0 gm3 2 ?870
T o ta l: 9,090
Protein content not known; 10.0 gm is  an estimate
2
Mann et al_., 1962 p 72 value fo r walrus fresh meat
3
H e lle r and Scott, 1967 p 185 value fo r l iv e r
About 9,000 kg protein remain fo r human consumption, assuming no loss 
of these products during storage or preparation. The per capita da ily  
income o f protein from the annual walrus harvest is ,  then,
kg resident days gm protein/
protein_____________population__________per year_______person-day
9,000 x 310"1 x 365"1 = 80
somewhere between 60 and 100 gm, or at about the range o f the NRC 
recommended d a ily  protein d ie tary  allowance o f 70 gm fo r a 70 kg man 
(Heinz, 1959 p 70).
I f walrus hunting is  the most productive form o f hunting fo r  the men 
of the Cape, bowhead whale hunting is  the most p restig ious. Elements of 
technique, equipment, personal sentiments and the soc ia l in s t itu t io n s  
surrounding whaling are well documented fo r St. Lawrence Island (Hughes, 
1960 p 111-115). Yet, an en tire  monograph might be devoted to th is  
subject. For the spring hunt of 1972 boats were on the water fo r 9 days 
between Ap ril 11 and May 1, when the s ing le  whale fo r the season was
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taken west o f the Cape. The number o f boats hunting varied from 3 to 12 
fo r a to ta l o f 70 boat tr ip s  fo r the hunt which averaged 9 hours fo r 
each o f the days out. Crews varied from about 5 to 7 men. From one 
boat about 30 whales were sighted and from a l l boats 3 whales were struck 
before a male was k il le d .  The whale measured 17 feet 5 inches (about 5.2 
m) across the fluke and appeared about 45 feet (13.5 m) long. The tongue 
and the skin of the whale was butchered and d istribu ted . For a whale of 
th is  length 45 metric tons is  a reasonable weight estimate, 17% o f which 
comprises the skin layer (Foote, 1965 p 350). The very large tongue 
e a s ily  comprises another 3% for an estimated 9,000 kg of high-grade 
edible food fo r 3,780 man-hours expended. The 350 baleen plates on each 
side of the jaw of Balaena vary from 1 to 4 meters (Walker, 1968 p 1140). 
Longer pieces weigh around 4 kg (8-10 lb . from f ie ld  measurements). 
Average weight fo r a l l plates does not exceed 3 kg each or about 2,000 kg 
fo r the en tire  jaw. This whale was divided quite equally with the com­
munity o f Savoonga which had divided the whale taken at the SW Cape 
several weeks e a r lie r  with Gambell. That whale was estimated at 35 feet 
in length and the to ta l income fo r Gambell fo r the whaling season is  
estimated as fo llows:
Gambell Whale
4,500 kg mangtuk
350 baleen plates (1000 kg)
Savoonga Whale
3,500 kg mangtuk 
3,400 kg meat^
350 baleen plates (750 kg)
1Foote, 1965 p 350, meat at 17% body weight
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A more comolete recovery o f the Savoonga whale was achieved and a consid­
erable quantity of meat entered the community. I t  is  not possible to 
ca lcu late  the cost of returns from the Savoonga whale as the f ie ld  period 
was devoted to Gambell whaling. These costs were l ik e ly  dominated by 
gas, o il and depreciation costs o f snowmobile travel to and from the 
Cape. Since St. Lawrence Island whaling is  under s a i l ,  the p r in c ip le  
cost involved fo r whaling at the Cape is  that o f man-hours. The loca l 
sale price o f baleen is $5.50 per kg ($2.50/lb in 1972). Excluding 
support costs fo r the crews and boats, cost and returns fo r the 1972 
Gambell whale hunt are as fo llow s:
The to ta l protein income in to  the community from the spring whale harvest 
may be estimated in the same manner as fo r  the walrus harvest:
Seal hunting comprises a large part o f the time expended in  hunting
Cost
$8,500




1,000 kg baleen ($5,500)
8.000 kg mangtuk at 12.6 g protein/100 g or 8.9 g/person/day
3.000 kg meat at 26.2 g protein/100 g1 or 6.9 g/person/day 
and
1,750 kg baleen at $5.50/kg or $9,625.
H e lle r and Scott, 1967 p 185
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during the f a l l  and w inter. Since seals are butchered at the convenience 
of the household, a s lig h t ly  d iffe ren t method is  used in assessing the 
weight recovered from the harvest. The meat o f the seal is  the portion 
used with only a small amount (10%) of the generally 30% liv e  weight that 
is  blubber. Hide prices are variab le  from $5 to $35 usua lly , $15 taken 
here as average. Undoubtedly the estimates below represent no more than 
2/3 of the harvest, annual tota l estimates reaching 1,120 animals at
29,000 kg and $16,800 in hide sales.
Total Average Weight (kg)
Harvest Weiqhtl % meat2 % blubber Recovered
Ringed seal 443 60 27 10 9,800
Harbor seal 299 70 27 10 7,800
Bearded seal 73 150 25 10 3,900
21,500
Hides: 840 @ $15 = $12,600
S^ee Chapter I I ,  3.
2Foote, 1965 p 354-356
The per capita d a ily  protein represented by 29,000 kg o f seal meat 
(H e lle r and Scott, 1967 p 185: 28.4 g protein per 100 gm meat fo r
P_. hispida is  73 gm protein per person per day.
The ind iv idua l character of seal hunting very mucb contrasts with 
the cooperative walrus and whale hunts. The man out e a r lie s t  gets the 
best spots, and i t  is  the nature of these wary animals that requires the 
hunt be so lita ry . Hunting techniques are simple: wait at the b lind 
along the shore or at an ice lead (sometimes fo r hours), f ir e  an 
accurate shot at the head b r ie f ly  exposed above the surface of the
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water, hook and re tr ie ve  the seal before i t  s inks, or before wind and 
currents move i t  out o f reach of the seal hook. More complex judge­
ments are required in considering the season and weather conditions in 
an e ffo r t  to p red ict productive areas for the day, or in securing a 
stable section of ice  fo r a b lind . Since seal records have seldom 
been co llected fo r a given community by a resident observer (none have 
been seen), an important ob jective of the f ie ld  study at Gambell was 
the co lle c tio n  of harvest records fo r a l l  seal species and walrus 
k il le d  and recovered by a l l  hunters of the v illa g e  fo r the October 
through March period. An evaluation follows of methods ava ilab le  for 
the co lle c tio n  of such records and of the method used at Gambell.
The co lle c t io n  of complete harvest records fo r one season for 
a l l species k il le d  and recovered by a l l  hunters in a v illa g e  the size 
of Gambell may not at f i r s t  appear d i f f ic u l t  fo r a resident observer. 
Anyone generally acquainted with the conditions of native seal hunting 
knows, however, that i t  is .  On any one day i t  is  rare that a l l seals 
taken are k ille d  and recovered in the same geographic area. Hunters 
often return from several d iffe ren t places during the day and seldom 
return at the same time. I f  an observer is  hunting in  company with 
other hunters h is count of the day's k i l l  must be lim ited  to the group 
near and around him. During an extended research period he cannot v is i t  
every household every day fo r the purposes of a count, as an observer 
resident fo r a short time may do. The time required and the inconve­
nience to the household is  excessive. As w e ll, a l l  seals taken may not 
be returned to the v illa g e . Occasionally a seal may be cached or le f t
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fo r fox b a it. More importantly hunting may orig inate from camps anywhere 
from 4 to 20 miles from the community.
I t  is  c le a r that the f i r s t  and best method fo r co lle c tion  of seal 
harvest records, the observation o f animals k il le d  and recovered, is  not 
possible i f  the objective is  a complete count fo r a l l hunters. I t  is  
essentia l to the success of any hunt, where more than a very few animals 
are sought and a very few hunters are pursuing them, that hunters spread 
out. When the animal is  la rge, such as the walrus, and more than one 
man is  required to handle them, accurate counts at a central point of 
return are possib le. But as f a l l  and w inter seal hunting (and on 
occasion, walrus hunting) is  done predominately by ind iv idua ls from 
separate b linds , the observer may best confine himself to one small 
geographic area or to a very few hunters. The use of native hunters to 
a s s is t  in  a to ta l count may be l i t t l e  help unless a large number are 
employed.
An a lte rna tive  in it ia te d  by Ak. DF&G is  the bounty method. For 
each seal scalp (cap) returned to the regional o ff ice  $3 is  paid to the 
hunter (1972). This method has the obvious advantage o f a po ten tia lly  
complete coverage o f the harvest fo r a l l areas, with concrete evidence 
fo r each animal taken. The seal harvest counts derived from bounties 
have declined since about 1966 even though i t  is  suspected that the 
harvest has not (Burns, 1970 p 5). In 1970 Gambell hunters turned in 
541 caps, but the Department's estimate of actual annual harvest was 
750 seals ( ib id  p 8). The reasons fo r  th is  decline in pa rtic ipa tion  
in the in i t i a l l y  successful program are obscure. Some o f the younger
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men, even though they are successfu l, do not consider themselves seal 
hunters. They may not know about the bounty or how to obtain the return. 
A lso , they may take a certa in  pride in  not recording th e ir seal takes 
with a white-dominated organization too often id e n t if ie d  with game law 
enforcement. Some o f the hunters o f middle age and heads of large 
fam ilies do not consider the trouble required fo r co lle c ting  the caps 
worth the return. Other sources of income are much greater. The 
occasional hunters often consider th e ir  takes too small. The attitude 
o f the women is  also extremely important as i t  is  th e ir  job to sk in , 
flense and dry the skin and to prepare and set aside the cap. Some 
take the troub le , some do not.
A s h if t  from seal caps to seal lower jaws fo r bounty return was 
discussed (March 24, 1972) among some o f the hunters o f Gambell and the 
Ak. DF&G b io lo g is t  from Nome. I t was agreed that saving a jaw was no 
more trouble than saving the cap, and perhaps le ss . A lso, seals k il le d  
with d ire c t head shots would be useable fo r bounty and age data would 
be ava ilab le  fo r  the b io lo g is t. Now that subsistence hunters may not 
s e ll seal hides to commercial in te rests (U.S. House of Representatives, 
92nd Congress. 1972. Marine Mammal Protection Act) renewed in te res t 
may be taken in the bounty. There is  much to recommend at th is  time the 
change from scalps to lower jaws fo r bounty and the d is tr ib u t io n  to seal 
hunting v illa g e s  o f the necessary information and reminders.
The th ird  a lte rna tive  and the method used at Gambell 1971-72 
(suggested by Burns, 1970 pers. comm.) is  that o f a personal agreement 
with each hunter to maintain and share h is own harvest record. The
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resu lts o f th is  attempt are shown in Table 10. Such a request may not 
be as foreign to the hunter as i t  f i r s t  sounds. Many hunters, e spec ia lly  
those who are successful and who try  to support th e ir  fam ilies by 
hunting, keep th e ir  own w ritten records. Sure knowledge o f each year's 
harvest lends secu rity  to those whose sustenance depends on i t .  Records 
allow an assessment of the hunter's contribution to the support o f the 
fam ily and o f the development of his own s k i l l s .  Records kept by these 
men are meticulously accurate. Some hunters (eg. Table 10: 8 i,  13a) 
recorded the species, sex, general s ize , loca tion , loss ( i f  any) o f a ll 
animals and b irds on the day of the k i l l .
Given the p o s s ib il it y ,  obtaining good records by th is  method depends 
upon another factor: the re la tionsh ip  between the observer and the
hunter. Only during an extended f ie ld  period is  i t  possible to flesh  out 
personal re la tionsh ip s. But i t  is  not possible to maintain a positive  or 
neutral re la tionsh ip  with everyone. In the socia l climate o f Gambell 
(Hughes, 1960 p 227) the v is it o r  in ev itab ly  becomes id en tif ied  with one 
segment or another o f the community. Some records were not obtained or 
were not complete fo r  these reasons. In s itua tions where the hunter 
seemed re luctant to share or keep records, counts which appeared too low 
were most often given. This kind o f information is  by it s  nature 
p riv ileged and hunters suspicious o f the uses to be made of th e ir  records 
protected themselves by under-reporting. Only one apparently in fla ted  
estimate (hunter #8i, October) was received from a hunter absent part o f 
that month.
The technique used in gathering th is  information was as follows:
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mimeographed calendars fo r the month of October, November and December
1971 were prepared and d istributed  to 47 hunters; the purpose of the 
calendar was discussed with each hunter; the calendars were co llected 
during the month o f January 1972 and a purchased calendar given fo r that 
year; f a l l  1971 to ta ls  were posted on the v illa g e  store b u lle t in  board;
1972 calendar records were co llected during the la s t  week in May, most 
o f the hunters keeping th e ir  calendars.
Seldom were hunters reminded about the calendars during the year. 
The number of seals a hunter gets is  not a matter o f public knowledge 
and is  the hunter's personal a f fa ir .  By general signs of a c t iv ity  and 
by reputation the leve l o f success o f most hunters is  well known by his 
colleagues. The knowledge is unspoken, however, and not subject to 
d ire c t questioning.
I f  successful th is  method has the advantage o f estab lish ing a 
basis fo r the often-stated proposition that i t  is  re la t iv e ly  few hunters 
who take the m ajority of food animals, who are thereby providers fo r 
many and are wealthy in the products o f the land. A very wide range o f 
success was encountered and a record or two is  ava ilab le  throughout 
that range. Yet, two lim ita tion s apply to the en tire  table: the counts 
are generally too low, the accuracy o f seal species subdivisions is  
variab le (records marked ( ')  excepted). Setting a l l qua lif ica tion s 
aside fo r the moment the table ind icates phenomena of considerable 
in te rest in  the study o f factors a ffecting  seal hunting practices.
Of the f i r s t  group o f hunters the record o f the f i r s t  hunter ( la ) 
is  the most d isturb ing. A very successful bachelor hunter o f middle
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age who often hunts at camp in the f a l l ,  he is  impossible to keep a 
supporting record on as he is  in and out of the v illa g e  regu larly . He 
is  very cooperative but not re a lly  interested in keeping detailed 
records. He is  both a superb and sought a fte r carver and story t e l le r ,
and shares seals with many fam ilie s  or leaves them in camp. The second
hunter ( lb ) ,  his brother, is  the head of a large fam ily and one of the 
most consistent seal hunters in  the v illa g e  even though he is  regu larly  
employed part-time. When severe winter weather holds a l l but a handful 1 
of men indoors, he is  usually  the f i r s t  out of the day. He kept a 
deta iled  record of h is seal take and lo ss . His hunting advice, although 
given in the most c ryp tic  terms, is  always sound. Hunters c and d 
hunted e n t ire ly  from the ir f a l l  camp and were absent during the winter. 
Hunter e, the o ldest hunter and therefore boat captain, spends most of 
h is time carving. He has become famous fo r the qua lity  of his work to 
those fa m ilia r  with the v illa g e . When he hunts, he does so en t ire ly  on 
foo t. Except during the boat hunts, he confines most of his hunting to 
the f a l l .  Not lis te d  in th is  group of men is  a much older man who, i t
was sa id , would be head of the clan in e a r lie r  days. He spends much of
h is time carving and trading s to rie s  at the store but he also helps 
launch the boat when the crew goes out, keeps track of the boat gear and 
makes occasional repa irs, always watches from his house or from the beach 
fo r signs of animals, and most importantly, stays on the beach the en tire  
time the boat is  out, keeping watch.
These f iv e  hunters, a l l  brothers or sons of brothers, d ire c t ly  
cared fo r the 17 other members of th e ir  fam ilie s  and shared (mostly
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fam ilie s of the v illa g e . Their ways o f doing so ju s t  described are 
repeated in pattern in every other large fam ily in the v illa g e . Among 
them they share a very wide range o f s k i l l s ,  from diesel mechanics to 
ivory carving, not the lea st o f which is  the knowledge o f the behavior 
of sea ls.
In addition to these what may be ca lled  's ty le ' or 'strategy ' 
patterns, a fa ll-w in te r  pattern emerges from the tab le. Ringed seals, 
with only occasional bearded seal boat takes and a very few harbor seals 
in January, completely dominate the record. Hunting e ffo rt  appears to 
drop o f f  fo r  those hunters with low f a l l  success, but does not drop o ff 
fo r the more successfu l. Of p a rt icu la r in te re s t is  that among these 
more successful hunters are several men under age 25 (hunters #3a, 8 i , 
13a), unmarried or ju s t  sta rting  fam ilie s . I t  also happens that several 
unmarried young men in Gambell have no in te re s t at a l l in  ind ividual 
seal hunting, although they may serve a boat crew.
From 10 to 14 records accurately kept on a d a ily  basis are summar­
ized on Table 11. These records are o f value in any e ffo rt to estab lish  
the physical determinants of a successful hunt.
Of 47 hunters o r ig in a lly  contacted in  the fa l l  o f 1971, 10 complete 
records were kept fo r the en tire  season on a d a ily  basis. Eight more 
records were complete on a d a ily  basis fo r three or more months of the 
period. Nineteen records comprising mostly estimates made by the hunter 
during interview  were obtained, some very accurate by month, some not. 
Zero or near-zero takes fo r the en tire  year were obtained fo r about 10
165
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of the o rig ina l 47 hunters contacted. About a dozen records were 
incomplete because these hunters c le a r ly  res isted  the idea. I t  must 
be remembered that two types of records are presented in Table 10: k i l l s  
made by hunters covering in d iv id u a lly  the en tire  geographic area of th is  
study and k i l l s  made by cooperative group hunting from boats. Records 
are presented by fam ily groups usually  consisting o f a l l ie d  brothers, 
fathers and son-in-law re la tives and boat crewmen. Individual records 
are designated a, b, c, e tc ., the boat record fo llow ing those hunters 
who are most often fe llow  crewmen. Records designated by ( ')  were complete 
and well-kept on a d a ily  basis fo r a l l or part of the October through March 
period. Records designated by (*) ind icate takes estimated by the hunter 
and not kept on a d a ily  basis. Other records not indicated with ( ')  were 
ca re fu lly  kept but the takes were too small to be o f in te rest fo r the 
purposes of the count. Where zero appears i t  represents a known zero, 
records having been kept. Where the column is  less than five  numbers 
deep, no seals were reported fo r the excluded species. An (-) indicates 
no data ava ilab le .
These records of seal takes stand as the hunters o f Gambell were 
w ill in g  under the circumstances to present them. They are l i t e r a l ly  
th e ir  records. These records re f le c t  well the ind iv idua l hunting 
a c t iv ity  observed in the v illa g e  area. S ix o f the best kept records 
obtained (#s la ,  2a, 5c, 8a, 8 i , and 13a) are in  themselves o f consid­
erable value.
3. The Economy
As one ind ica tion  o f the value o f the marine mammal harvest to the
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NW Cape population, the protein provided each member o f the resident 
community each day has been estimated. These values may be summarized 
as follows:
Weight (kg) Total gm protein/
Species______________recovered protein (kg)________person-da.y
walrus 54,600 9,000 80
whales 11,000 1,800 16
seals 29,000 8,200 73
Tota l: 95,000 1 M 0 0  16?"
I f  the harvest weights derived in the th ird  section o f Chapter II are 
accepted, about 5,200 kg o f additional ed ib le products are supplied from 
the harvest o f other food species, or about 1,200 kg protein (11 gm 
protein/person-day). The to ta l contribution o f protein to the d ie t o f 
the Cape population by loca l resources is  estimated (Table 12) at 180 
grams of protein per person per day. Throughout these ca lcu lations i t  
has been assumed that no wastage o f recovered edib le quantities e s t i­
mated fo r loca l foods harvested occurs in storage or preparation. I f  
the minimum d a ily  requirements o f the National Research Council (Heinz, 
1959 p 70-71: fo r 70 kg man, 70 g protein) are accepted, the loca l food
resources harvested by the resident population during 1971-72 could 
supply the protein d ie tary  component at these standards fo r a population 
at le a s t twice i t s  s ize . I t  is  possible therefore that the Cape may 
once have supported a population o f 600 on loca l resources alone. The 
importance o f changes in storage practices once again emerges. An 
immediately obvious cha rac te r is t ic  of the Cape resource system as i t  
presently functions is  that food and cap ita l goods produced outside
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the Island are used by the community. I t  has already been mentioned 
that the flow o f money through the community l im its  the harvest o f local 
food species. I t  is  relevant therefore to describe a few facets o f the 
partic ipa tion  o f the Cape population in the o ff-Is land  economy, particu ­
la r ly  as they in fluence the local resource system.
I t  is  in fa ct the concurrent operation o f the Island econorny and 
the economy of the mainland which produces the resource system as i t  now 
functions. This proposition is  supported by a cap ita l goods inventory 
(a fte r Foote, 1968) conducted at the end o f Ju ly , 1970. The resu lts 
o f th is survey are summarized in Appendix 2. Their main lin e s  are as 
fo llows. To support h im self and three to four other members of the 
fam ily, a hunter must f i r s t  o f a ll have a gun. A c tu a lly , two r i f le s  
and one shotgun are required, a large ca lib e r r i f l e  fo r  walrus, a 
smaller and fa ste r ca lib e r fo r seals and a shotgun fo r  b ird s. A second 
requirement, nearly equal in importance to the f i r s t ,  is  access to 
personal transportation. One of the marks o f an established hunter is  
the possession o f h is own snowmobile. Not a l l hunters do but nearly 
a l l have access to one. Those who do not are se riou s ly  re stric ted  in 
th e ir a b i l i t y  to maintain th e ir  fam ilies on lo ca l resources (compare 
Usher, 1972). A th ird  piece of equipment essentia l to e ffective  
hunting is  an outboard motor fo r use in  boat hunting. The purchase and 
maintenance of these is  the re spon s ib ility  o f the boat captains or is  
shared between brothers. Household equipment necessary fo r the support 
o f hunting is  a lso  lis te d  in Appendix 2.
A re su lt o f the survey o f in te rest to th is  d iscussion is  that
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three types of equipment essentia l to the maintenance o f a household on 
local resources (a gun, snowmobile and an outboard motor) can be 
obtained only by purchase. In working condition , the value o f th is  
equipment is  around $2,000. The increase in  cap ita l goods seen during 
the 1971-72 period probably brought the Gambell complement up to that 
of Savoonga in 1970, included in Appendix 2 fo r comparative purposes.
The amounts of fuel^necessary to operate th is  equipment was also 
surveyed on a household basis. The resu lts are summarized in Table 13. 
Results o f a fuel use survey in  Savoonga were c lo se ly  comparable. 
Comparing these estimates w ith the annual store order fo r fue ls 1970-71 
summarized in Table 14, the estimate fo r  heating o i l nearly matches the 
annual order, that fo r cooking fuel is  probably combined in  the survey 
with kerosene use and that fo r  gasoline is  very much too low. The 
impression gained in the course of the survey is  that fam ily heads are 
very aware o f the use rates o f heating fuel whereas l i t t l e  track is  
kept o f the use rates of gaso line, usually  purchased in small quantities 
as needed.
Another impression gained from the cap ita l goods inventory and 
substantiated during the w inter f ie ld  period is  that th is  c r it ic a l 
pa rtic ipa tion  in the economy o f the mainland re su lts  in the removal o f 
important components of the resource system from the control o f the Cape 
population. A good hunter may expend a gallon o f gaso line, a few 
cartridges, several hours at the b lind  and more hours maintaining equip­
ment to get h is sea l. His w ife may spend perhaps two hours (1f the seal 
is  small) flen s ing , clean ing, drying and stretch ing the hide. A few
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weeks or a month la te r  the buyer arrives and the range o f prices offered, 
perhaps $5 to $20 or perhaps $25 to $40, bears no re la tion  to the 
abundance o f sea ls , the e ffo r t  required in i t s  capture and processing or 
to the costs to the hunter. The price is  much more d ire c t ly  influenced 
by the season's fashions in Europe, p ro f it  margins in  the tanning and 
garment industries and product promotion programs (Samuel, Applebaum and 
Seligman, 1971). The cost o f the commodities the hunter can buy with 
returns from the sa le  are also adjusted to production leve ls  and a do lla r 
system completely removed from the Island. This system does not d ire c t ly  
reward the more energetic, e f f ic ie n t  and s k il le d  man over the less in 
that he cannot advance w ith in  the d o lla r  system. The power the accumu­
la tion  o f money bestows (more con tro l, more cap ita l goods, more production, 
more consumption), accrues not in proportion to the in te llig en ce  and 
tenacity  o f the hunter but to the man w ill in g  to divorce himself from 
the loca l system fo r a steady job. The s k i l l  required o f many heads of 
fam ilies is  to play the two, fo r two quite separate systems are 
operating. Fu ll-tim e jobs allow hunting only on the weekends and the 
few men who hold them hunt very l i t t l e .  Probably the most preferred 
s itua tion  is  working in  the summer months or part-time during the winter 
to earn the d o lla rs  necessary fo r maintaining the basic supply of 
outside goods, without which the l i f e  o f the community would stop in 
i t s  present form. These two systems meet most often at the community 
ANICA store.
Tables 14 through 18 summarize information on coimtodities so ld , the 
magnitude o f monthly sa les, fresh foods a ir  fre ighted in to  the conrnunity
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and the magnitude o f monthly sales o f hand crafted goods. This s to re 's  
ro le as p r in c ip le  supp lier of the commodities used by the community is  
obvious from it s  ro le  in  d o lla r  outflow shown in Table 19. Private stores 
both at the Cape and on the mainland comprise another source o f supp lies. 
Transactions with o ff-Is land  suppliers most often takes place through the 
post o ff ic e . P rivate  transactions and the transactions with private 
stores at the Cape are at le a st common enough to balance the d o lla r  e s t i­
mated in Table 19 (compare Puchter, 1972 np). From th is  information, two 
very d iffe ren t patterns are d isce rn ib le  in  the pa rtic ipa tion  of the 
community in the economy of the mainland: the sa le of hand crafted
goods and the purchase o f fresh frozen foods. The carving o f ivory 
is  the general part-time occupation in the community. I t  adds a la s t  
l in k  to the events of the hunt which estab lishes a cycle and the paradigm 
of economic a c t iv ity  most p ro fitab le  fo r the Cape. From the spring hunt 
stores o f ivo ry, a walrus is carved. I f  i t  is  large and well made the 
store w il l allow $10 c re d it fo r i t .  The hunter obtains ammunition, gas, 
an extra spark plug and expendables and hunts fo r  the day. I f  successful 
h is fam ily eats well and a hide is  ava ilab le  to be prepared fo r sewing 
or fo r future sa le. A day or two la te r  the hunter returns with another 
carving to exchange fo r goods and finds that the f i r s t  has been sold, 
usually at a price 35% above the c red it allowance. The store cred its  
a l l but a 10% service charge on the to ta l sa le to the hunter (the 
"rebate") and supplies are once again assurred fo r the day's hunt. The 
sa le price of the carving is  determined by the store manager. It is  also 
up to him to encourage qua lity  in  the carvings and e ffic ien cy  in  the use
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of ivory by, fo r example, the mark-up on the resale o f uncarved ivory.
No raw ivory is  sold to anyone outside the comnunity. The store serves 
as a repository fo r the ivory the hunter chooses to s e ll in raw form, 
usually ju s t  a fte r a large supply is  obtained, and s e lls  i t  back to the 
carver needing ivory ($3 and $4/1b. raw ivo ry , $4 and $5/1b . fo s s il 
ivory in  1972). The carving is  processed and sold lo c a lly ,  at the 
d iscre tion  o f those who do the work. The magnitude o f these exchanges 
is  indicated in the s to re 's  monthly records by two categories (Table 18): 
"goods sold lo c a lly "  and "goods exchanged lo c a lly " .  The f i r s t  represents 
the do lla rs  obtained by the store fo r hand crafted goods. The second 
represents the value of the commodities the carver receives in exchange. 
There is  a $3000 annual d ifference between these two categories. Monthly 
d ifference demonstrates the rapid adjustment o f raw materials ava ilab le  
and sales o f the fin ished  product. During the month o f January when 
several walrus were taken, goods exchanged well exceeded goods sold 
($2,708 and $1,013 respective ly). During the month o f March, the s itu a ­
tion  was reversed with several v is ito rs  and traders passing through 
($1,434 and $3,652 respective ly). Since private transactions fo r ivory 
are excluded, rates in Table 8 represents a minimum. Rates are probably 
not less during the summer months, when walrus ivory and fox are not 
ava ilab le , since the trade of fo s s il ivory increases. A s im ila r pattern 
applies to the sewn goods produced by the women o f the Cape, except that 
the store does not as often serve as a repository and d is tr ib u to r. 
Consequently the prices vary, and the highest price seen paid fo r any 
a r t ic le  ($80 fo r a ra in  parka) ind icates that these items are under-priced.
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About 1000 kg o f sugar, 500 kg o f f lo u r  go together with 29,000 kg 
o f seal meat to make preferred meals fo r  th is  community. Yet even with 
the other loca l meat products, 320 kg per person per year is  not enough. 
The apparent defic iency is  made up by the purchase of frozen meats (see 
Table 16). There is  no question that a commercially prepared fresh 
food supply was much sought during the w inter months o f 1972. Table 17 
ind icates the rate o f increase in  a ir  fre ig h t shipments which include 
these fresh foods. An average value o f $4,400 and 890 kg o f meat per 
month, as in Table 16, is  probably conservative. The 10,600 kg of 
frozen prepared meats contributes 22.6 gm/person-day annually to the 
supply o f the community. Fresh foods are also shipped from Nome to 
some fam ilie s . The use of these foods is  p rec ise ly  the opposite o f the 
paradigm o f ivory carving: the community is  in  no way involved with the 
production and d is tr ib u t io n  o f the product, only i t s  consumption.
Increases in prices for a l l loca l products since the research year 
demonstrates the advantages that the existence o f two disparate systems 
can produce fo r the Cape. For reasons foreign to the producer, an 
increase in  the demand fo r and the price o f lo ca l products may produce 
a period o f affluence (see also Usher, 1970 II p 104). The 1920's was 
ju s t such a period fo r the community and perhaps another is  approaching. 
Even so, the f ic k le  nature o f the fluctua tions in  price paid fo r goods 
lo c a lly  produced and fo r goods fre ighted in to  the community leads to a 
nonchalance towards the system which produces them. I t  cannot be 
depended upon. Every year the store t ra d it io n a lly  runs out o f ce rta in  
essentia l commodities. The co lle c t in g  o f d o lla r  cap ita l has never
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appeared in te res ting , le t  alone sensib le. Therefore the money flow 
through the community estimated in  Table 19 is  very much a maintenance 
quantity, even though i t  is  true that a portion o f the postal money 
orders are intended fo r ch ild ren in  school or re la tive s  in  hosp ita ls .
The 24 jobs represented, 20 a t about $6,000 per year (BIA 4, ANICA 3, 
Post O ffice  .5, Wien A ir l in e s  .5, Alaska V illa ge  E le c tr ic a l Cooperation 
2, Head S ta rt 2.5, PHS 2, Po lice  1, National Guard 3, guiding walrus 
hunters 1.5) and 4 at about $10,000 per year (BIA 2, Post O ffice  1,
FAA 1) do provide more than maintenance income but the accrual is  in 
cap ita l goods, not d o lla rs . The store operations ind ica te  about $8,000 
in cash c ircu la t in g  in  the community during any one month. I f  a flow 
of about $400,000 per year is  a reasonable estimate, about $33,000 flows 
through the community each month (see Table 15, Monthly Store Sales). 
Loca lly  there is  apparently l i t t l e  use fo r  cash. The existence of 
several small p rivate stores and recent development o f snowmobile 
dealerships ind icates an appreciation o f the magnitude o f th is  out-flow 
and concrete measures taken to reduce i t .
Further studies o f d o lla r  flow might dispel the notion that the
small Alaskan community makes a good liv in g  from unearned income. The 
sample o f commodities shown in  Tables 14 and 16 ind icates that food
prices are too high. Unearned income constitutes an advantage to the
supp lier o f the commodities (not to deny the advantage to the consumer) 
in that without i t ,  consumption o f these commodities would be much 
reduced. These high costs re su lt in low 'r e a l ' income which d a ily  
cu rta ils  the freedom o f action o f the community. Some o f the men
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jo k in g ly  re fe r to themselves as slaves to stove o i l .
The flow through the community o f about $400,000 and about 110 metric 
tons of meat each year supports a population o f about 310 people ($1,300 
and 350 kg o f meat per person per year, $3.60 and 203 gm protein per 
person per day). There is  s t i l l  ample time fo r le isu re  and tra v e l,  the 
production and rearing of ch ildren and a long old age. Because o f the 
disparate nature of the loca l and mainland resource systems the search 
fo r causal re la tions between the two, as they operate in one place, 
becomes a co lle c tion  of independent variab les (McConnell, 1971 p 25).
The dependent variab les, once found, vary with factors so foreign to the 
place that causal re la tions are lo s t .  Chapter IV considers th is  problem.
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Siamaary of Walrus (Hale, Female and Ca lf) I  Ha ir Seal (Ringed 1 Harbor) Harvests 








Total N F C Winter Spring
(Jan-Mar) (May-0 un)
M F C M F C
1959 1400
1960 2300 376-386 est. 200
1961 1860 250-275
1962 . 1690 380 72 153 155
1963 1725 314 54 117 77
1964 975 108-118 43 29 36 42 15 19
1965 1767 447 125 167 155 125 167 155
1966 2788 488 104 196 188 17 4 0 80 192 188
1967 1317 84 58 22 4 14 9 0 22 4 4
1968 1436 466 160 172 134 9 0 0 105 161 134
1969 882 226 122 58 46 82 49 45
1970 1422 243 114 67 62 15 0 0 44 57 62
1971 1915 175 130 28 17 16 0 0 69 13 13
I  T65? 300 W “9? “50 IT I 0 “70 “53 “55
I  Compjsltlon
M -  1065




M F C M F C
Burns, 0. J . 1971. Report o f Survey & Inventory A c t iv it ie s ,  Walrus Studies. 
W lld l. Restoration, ProJ. W-17-3, Job 8.0 t  P ro j. W-17-4, Job 8.0 (1st h a lf) .
Vol. I , Fed. Aid In 
Table 4, p 11.
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10 3 0 893
7 0 0 820 35
22 9 0 1306 39
46 11 0 458
40 9 1 335 450 21
55 10 0 541 750
35 15 4
35 S <T 368 -
368








Crews 5 6 8 11 12 14 21 Crew Total
1 0 0 0 0 3/3 0 0 3/3
2 0 0 0 4/2 1/1 0 0 5/3
3 1/0 3/1 0 3/0 0 0 0 7/1
4 0 3/1 0 2/1 2/2 4/0 0 11/4
5 0 4/1 0 1/0 2/2 7/4 0 14/7
6 0 3/1 0 0 3/2 4/6 0 10/9
7 0 3/2 0 0 3/3 1/1 0 7/6
8 0 5/0 0 0 1/1 2/1 0 8/2
9 0 0 0 0 1/1 0 0 1/1
10 0 0 0 2/2 2/2 0 0 4/4
11 0 2/1 0 0 1/1 3/1 0 6/3
12 0 6/3 0 0 2/1 9/5 0 17/9
13 0 1/0 1/0 4/4 0 4/4 0 10/8
14 0 0 0 0 0 0 0 0/0
15 0 0 0 2/2 1/1 2/0 0 5/3
16 0 3/1 0 1/1 3/2 3/0 0 10/4
Daily
Totals 1/0 33/11 1/0 19/12 25/22 39/22 0 118/67
(Add: IF May 25, IF June 12)
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Costs and Returns of the May 1972 Walrus Hunt for 
Boat Crew #4











N, NE, NW 2M, IF, 1C,
1ce floe, 1 fetus, 1
5 miles out bearded 
seal pup
W to 1ce 
floe , 12 
miles
E, N to 
1ce floe, 
10 miles
NW, W open 
water
1M





























Estimate o f Annual Walrus Harvest Returns, 1971-1972
TABLE 9
Total K i l l Weight Recovered
Oct-Dec Jan-Apr May-Jun Total
Average
Weight^
15M 26M1 19M 60M 1200 kg
IF 7F 99F 109F 900 kg







Edib le parts sold to Nome:
Raw tusk value:
Bacula:
Boat covers: 3F, 2C hides/boat 












(0 $ .62/kg) 
(2kg/tusk5 x 340 
tusks x $1.35/kg) 
(60 @ $8.00 ea.)
No sex data, ra tio  of 20% females fo r w inter harvest from Table 6
'Fay, in prep.
W h o d :  60M x 10% x 100% x
60M x 70% x 50% x
60M x 20% x 10% x
1200 kg = 7200 kg 
1200 kg = 25200 kg 
1200 kg = 1400 kg 
33800 kg
(or 47% o f 72,000 kg to ta l)
The same method is  used fo r females.
4
Recovery of calves is  100%
5Walker, 1964 p 1297. 5 kg/100 cm
Gambell Average 15" (38 cm)
6See Chapter IV fo r carved ivory value
7 Foote, 1965 p 352. Hides comprise 12% body weight











RS - Ringed Seal 
HS - Harbor Seal 
BS - Bearded Seal 
W - Walrus (M+F/C)






























Seal & Walrus 
Harvests by Species by Month
Sub Grand




8 4 6 18 20
0 0 0 0 15
0 0 0 0 0
0 0 0 0 1
0 0 0 “
-
0
0 0 0 0 0
0 8
0 10
- = no data
0 = known zero
1 = records kept on
d a ily  basis



















Hunter 0 N D Total J F





























7 8 5 9
1 13 0 0
1 1 0 1
1 2 0 0
2 6 5 9









M A M  Total
Grand All Group Total


























































Hunter 0 N D Total J F
i
a' RS 0 14 12 26
HS 25 9 0 34
BS 0 0 0 0
b RS - - - 0 - -
HS 0
BS 1
c RS 0 0 2 2 - -
HS
BS
d' RS 0 0 0 0 0
HS 1 1 2
e RS 0 0 0 0 0
5R RS 0 0 3 3 0 0
HS 2 2 0 4
BS 0 0 0











- 3 3 4
0 0
1
- 0 2 2
0
0
0 0 0 2
2
0 0 0






















Hunter 0 N D Total J F
a' RS 0 0 3 3
HS 1 0 1
b 1 RS 0 1 1 2 - -
HS 4 0 0 4
c' RS 0 0 2 2 - -
HS 0
d' RS 0 0 0 0 0 0
HS 2 0 2
BS 0 1 1




Sub Grand A l l  Group Total 
M A M  Total Total Seals Seals Wal rus
26 11/4
- 9 12 13.
1
- 0 2 6
4
- 1 3 3
0 0 0 3
2
1















Hunter 0 N D Total
a' RS 0 4 0 4 0 0
HS 2 3 5
b RS 0 1 0 1 0 0
HS 2 0 2
c RS 0
d' RS 0 4 5 9 3 1
HS 9 3 0 12 0 0
BS 1 0 1 0 0
W 1 1
e RS 0 0 0 0 - -
HS 3 3 1 7









































Hunter 0 N D Total J F
a RS 3
HS 3
b RS 0 0 0 0 0 0
HS 1 1
c RS 0 0 0 0 0 0
d RS -
e RS - - - 1 0 0
HS 2
f RS 0 0 0 0 0 0




Sub Grand A l l  Group Total 

























Hunter 0 N D Total J F
a' RS 0 0 5 5 - -
HS 3 2 1 6
b RS 0 0 0 0 0 0





a 1 RS 0 6 5 11 0 0






g' RS - - - 0 12 6
HS 9 0 0
BS 0 1 0
W 0 0 0
Sub
M A M  Total
Grand All Group Total











































Hunter 0 N D
Sub
Total J F M
h' RS 0 0 5 5 17 2 5
HS 20 5 3 28 0 0 0
BS 0 1 0 1 0 0 0
W 0 0 0 0 0 0 0
BR RS 0 0 1 1 5 4 21
HS 0 0 3 0 0
BS 3 3 0 1 3
W 0 0 5 4 7
9
a RS 0 0 0 0 0 0 0
b HS 0 1 3 4 - - -
HS 3 3 1 7
BS 3 3
c RS - - 2
HS -




Sub Grand All Group Total






























Hunter 0 N D
Sub








a' RS 0 2 5 7 1 3 0 4 11 19
HS 4 1 2 7 0 0 0 7
BS 0 0 0 1 0 0 0 1
b RS - 0 0 0 0 0 - 0 0 11
HS 12 0 12
BS 1 0 1
c RS 0 - - 0 - - - - 0 I
HS 1 1 1
d RS 0 1 0 1 0 0 0 0 1 3
HS 2 2 2
BR RS 0 0 0 0 0 0 0
HS 0 0
BS 0 0 0
W 4/4 4/4 4/4
11
a RS 0 0 2 2 - - - - - 2 8
HS 3 3 0 6 6
b RS 0 0 1 0 0 1 1 1
c RS 0 0 - - - - 0




















Hunter 0 N D Total J F





a RS - - - 1 - -
HS 6 1
b RS 3 3 - -
c RS 2 0 0
d RS 0 0 0
e RS 0 3 0 3 - -
HS 3 3
BR RS 1 1 2 3
HS 0 0 0 0
BS 0 0 0 1














- - 3 3
0 0 2 2
0 0 0 0





















Hunter 0 N D Total J F
13
a' RS 3 1 11 15 10 15
HS 12 12 5 29 0 0
BS 1 1 0 2 0 0
W 0 0 2 2 0 0
b RS 0 0 0 0 0 0
c RS 0 0 0 0 - 2
HS 0
d RS 0 0 0 0 0 0





a' RS 0 0 3 3 5 9
HS 0 4 0 4 0 0
BS 0 0 2 2 0 0
b RS 0 0 0 0 0 0
HS 1 6 7
80 15/8
Sub Grand All Group Total





























Hunter 0 N D Total J
c RS 0




a RS 0 1 1 2 -
HS 1 1 2
BS 1 1
b RS 0 0 0 0 0
c RS 2 0 - 2 -
HS 1 1
d RS 0 0 0 0 -
e' RS 4 1 7 12 -
HS 3 2 2 7
BS 1 1 2
W 4 4





M A M  Total
Grand All Group Total




































a RS 0 0 0 0 0
HS 1 1
b RS - - - 0 0
HS 2
c RS - - - 0 -
HS 2
d RS - - - 0 -
HS 1
e RS 0 0 0 0 0
BR RS 0 0 0 0 0
HS 0 0 1
BS 0 0 0
M 1 1 3
Sub Grand A ll Group Total 











2 0 2 2
0 0 1 1
1 0 1 1












Hunter 0 N D
Sub










RS 12 42 91 156 80 68 54 1 4 281 443 841
HS 121 83 24 294 5 0 0 0 0 5 299
BS 5 6 8 52 1 3 4 0 13 21 73
Seals 138 131 126 505 86 71 58 1 17 307 818 + 24
395 233 841




















1 2 3 4 5 6 7 8 9







2 1 0 0 1 0 3 3 0
7 6 2 5 1 3 3 1 5







0 1 0  1 0  2 1 0  





















0 0 1 3  4
TABLE 11
Individual D a ily  Harvest Records
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 Total
1 1 0  2 0 0 2 0  0 0 6
1 1 2 0 5 1 2 0 0 3 0 0 2 1 5 2 2 5 1  48
1 0 20 1 0 0 
"57
12 Hunters
2 2 2 0 0 1 2 4 2 3 0 2 1 2 0 1 0 1 0 0 0 - 35
1 4 2 1 0 1 4 1 0 1 3 1 0 1 1 2 0 0 0 2 58
1 0 1 1 0 0 1 0 1 1 0 1 7
0 1 0 1
0 0 0
14 Hunters
0 0 0 0 3 1 4 2 4 8 1 1 3
0 0 0 2 0 0 2 0 1
0 0 0 0 0
0 4 1 0 0
1 0 0 0
4 5 2 7 3 7 5 2 0 67
0 0 0 1 0 0 0 19
0 1 0 0 0 0 2
1 0 2 0 0 0 8
0 1 0 2
"9ff
14 Hunters
1 1 4 5 6 1 6 3 5 2 2 9 2 6 3 0 0 1 0 0 0 0  66
0 0 0
1 0 10 0
0 0TT
10 Hunters
1 2 9 5 2 5 1  — — 580 0 01 0 10 0
0 05b
■10 Hunters
1 1 1 2 2 0 0 0 0 0 0 0 0  0 0 0 0 0  31000
















171walrus 54,600 9,000 80
whales 11,000 192 1,800 16
seals 29,000 28.4 8,200 73
sub to ta l: 95,000 19,000 169
Pac. eiders 750 21.43 161
Eider eggs 100 12.84 13
Emperor geese 225 21.43 48
Long-tailed duck 450 21.43 96
Murres 1,400 21.43 300
Cormorants 150 21.43 32
Glaucous gu lls 380 21.43 81
sub to ta l: 3,460 730 6.5
reindeer 500 23.95 120
a ll f ish  (dried) 400 51.46 206
beach throw 100 11.77 12
upa 10 11.78 1 4.6
(a rc t ic  fox 750 23.99 179)
sub to ta l: 1,760 518 11.1
T o ta l: 100,200 20,200 180
Purchased meats:
(beef, pork, chicken)
2410T o ta l: 10,700 2,500 22.6
Grand T o ta l: 110,900 22,700 203
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^Average o f values fo r manguna, meat v iscera 
2
Average o f values fo r mangtuk and meat
^Method: 500 (annual harvest) x 3 kg (body weight) x 1/2 (ed ib le
portion meat) x 21.4 g/100 gm (H e lle r and Scott, 1967 p 182)A
Heinz, 1959 p 120 fo r fowl eggs
5H e lle r and Scott, 1967 p 182; ske le ta l muscle at 1/2, dressed
weight 40% o f l iv e  weight (Luick et al_., 1970 p 24)
6Ibid p 184
^At value fo r upa, weight is  a rough estimate 
^Heller and Sco tt, 1967 p 184
^Taken at reindeer value; fox carcasses supply dog food only, ex­
cluded from to ta l
^Heinz, 1959 p 116 average value fo r  beef taken fo r en tire  weight
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TABLE 13
Annual Fuel Use by Household^ 1970
heating cooking gasoline
fuel (g a l) fuel (gal)__________(g a l)
ave/mo/house 127 11 24
most common use
rates/mo 50, 110, 150 ^5, 10, 2^5 10, 25, 40
range/mo 0-330 0-50 0-70
to ta l/ y r  65,400 4,400 9,500
^Households surveyed: 45, 42, 33 respective ly
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TABLE 14
Amounts and Values o f Selected ANICA  ^ Store 
Commodities Sold 1970-1971










motor o i l 555 .51 .88
kerosene 3,300 .38 .99
white gas 2,200 .53 1.23




t o t a l: 102,650





30-30 Winchester 150 2.77 4.26
222 Remington 150 3.19 4.83
22 high power 1,200 .62 .96
16 guage she lls 240 3.47 5.37
20 guage she lls 400 2.31 3.63
t o t a l:







sugar 24,100 3,374 1.38/10 2.69
p ilo t  bread 4,240 1,251 .30/box .46
coffee 960 920 .96 1.52
lard 1,920 520 1.09/4 1.92
flo u r 12,500 1,240 .99/10 2.10
butter 960 936 .98 1.56
"Tang" 500 408 .85 1.40
soap powder (boxes) 720 223 .31 .56
^Alaska Native Industries Cooperative Association, Invoice Numbers 
2406, 2408, 2969, Annual Order 1970
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TABLE 15 





January 21 ,500 x = 20,100/mo
February 13,000 241,000/yr
March 26,000
1 ANICA 1971-72, pers. comm.





^Including fre ig h t Insurance, lighterage, service expense and loans
2ANICA, 1970 pers. comm.
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TABLE 16


















Seattle  Cost ($)



























1From weekly invoices of two Anchorage and two Seattle  wholesale firms 
'12 x 890 kg 
*12 x $4,400
TABLE 17
Total Store A ir  Freight* Shipments
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TABLE 18
Handcraft Products Monthly Sales and Exchanges1
200
Products so ld by store to buyer:
Range: 
Average: 
Annual T o ta l:
Dollars
1,015 - 3,560 
2,032, 
24,400
Goods exchanged by store fo r product:
Range: 
Average:
Annual T o ta l:
1 ,220 - 2,710 
1 ,780,
21,404
From ANICA Store monthly statements, October - March 1971-72
2 x October - March
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Food Stamp Value 
BIA Assistance6 
Pensions6

























Ak. Dept. Health and Soc. Serv. 1973 pers. comm. Location and to ta l 
amounts o f active  cases in  Old Age Assistance, Aid to the B lind , Aid to 
Disabled, Aid to Dependent Children Programs, October 1972 (12 x $6800/mo)
^Postmaster, Gambell, Survey authorized by Seattle  Central O ffice , f is c a l 
year 1969-70.
3See Table 15
4Ak. Dept. Health and Soc. Serv. 1970. Food Stamp Information, February 
1970. (12 x $2,590)
5
Bureau o f Indian A ffa ir s .  1972 pers. comm.
®Est. 5 men 0 100/mo
^Alaska V illa g e  E le c tr ic a l Corporation, meter survey, Gambell, 12 x $1550/ 
mo
®Likely n eg lig ib le
9Est. 20 jobs 0 6,000, 4 0 10,000
10See Table 18
^H igh ly variab le
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
202
Monthly Summary o f Climate and Hunting Observations 
October through May 1971-72
To serve as a background fo r the d iscussion in Chapter III summaries 
of climate and hunting observations are given fo r each month from October 
through May 1971-72. Winds, temperatures, p rec ip ita tion , condition of 
seas and ice , an example of a patterned sequence of c lim atic  events; 
hunting a c t iv ity  observed fo r a l l species, and game takes reported are 
presented in tabular form fo r each month:
1 2 3 4 5________
APPENDIX 9
Winds:
Ave. Beau- max. obser- days wind > days wind
fo rt speed ed wind Beaufort 4 calm
fo r windy 
days
% wind d ire c­
tion  northerly 
& southerly
Temperature: 
ave. d a ily  no. o f days max. temp,
temperature <10°F, above range obser-
>30°F ed
Prec ip ita tion :
days of zero days <_ 2/10
or trace cloud cover
Seas and Ice: 
days of sea open water at 
calm Gambell v is ib le
at sea level 
fo r days
Game Takes Reported:
ringed seal harbor seal bearded seal walrus no. o f hunters 
reporting
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October
1 2 3 4 5
Winds 3.4/22 6 5 8 41% &
Temperatures 31° 1 & 14 17° to 40°
P rec ip ita tion 17 5
Seas 5 -
Game takes 6 48 2 1 12
P rec ip ita tion  type:
Most storms accompanied by occasional wet snow f a l l ,  
except d r iz z le  ra in  October 10-11, 15, 25, 29.
Weather sequence:
9/22 - 9/30/1971 followed by a ten-day general lu l l :
Winds started ESE to SE midnight 9/22, moved to S 
a fte r 48 hours, SW a fte r another 24 hours, W a fte r 
another 24 hours; speeds lu lle d  and wind continued 
to s h if t  NW to N during next day. N to NE winds 
blew fo r 3 days at about 35 mph, then sh ifted  to NW 
dim inishing. Storm ends with a northerly breeze. 
Temperature becomes progressively co lder throughout 
storm in small increments. L ight ra ins accompanied 
winds from ESE, S, SW, W; l ig h t  snow NW, N, NE. 
Clouds are mostly below 100 feet.
A four to f iv e  hour snow storm on October 31 showed 
the fo llow ing pattern:
0500 c lea r, calm, about 30°F
0700 wind 3 mph S
1200 cloudy, wind 5-8 mph S
1300 snow, wind 10-15 mph S
1700 snow, wind 25 mph SW
1930 cloudy, wind 25 mph, gusting 35 mph WSW
about 18°F
Hunting observed:
Open water seal hunting from coastal b linds en tire  
month
Some boat hunting from camps, e spec ia lly  around 
Niyrakpak Lagoon, many bay ducks present but 
inaccessib le
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November
Cormorant and Gull hunting on east side o f Cape 
Several groups camping fo r extended periods 
Best times fo r c l i f f  b ird  hunting and fish in g  are 
past
Winds 4.3/27 7 12
Temperature
oCM 2 & 8 2° to
P rec ip ita tion 19 0
Seas/ice 2 9/10 fo r 30
Game take 35 58 7
36% & 15%
14
P rec ip ita t io n  type:
Weather sequence:
Period ic snow storms followed by blowing snow 
Less north wind and slower ice  formation than 
expected
11/8/71 snow storm:
0800 low cloud banks (400'), period ic snow fall,
winds 15-25 mph SW, 19°F 
1100 low clouds, snowfall ended, winds 25 mph NW
1800 low clouds, l i t t l e  wind, 20°F




11/10/71 f i r s t  strong b lizza rd : 0200 winds s h if t  to NW
1200 low clouds, snow fall, winds 25-30 mph NW,
22°F
2100 c learing  snowfall ended, winds 20-25 mph, NNW
Hunting observed:
Open water seal hunting from coastal b linds 
dim inishing toward end of month as shore slush 
forms
Boat hunting at Akaftapak and Niyrakpak continued 
un til mid-month 
Families s t i l l  camping
Some fish in g  through the ice at Koozaata Lagoon 
Season is  past fo r cormorant and gu ll hunting




P rec ip ita tion
Seas/ice
Game takes






1 2 3 4  5
4.0/29 7 10 2+ 77% & 23%
13° 16 & 4 -10° to 32°
18 5
17 1-3/10 fo r 25
4-6/10 fo r 6
67 19 2 8 14
A ll blowing snow except d r iz z le  during period of 
warmer temperatures December 22-24
11/2 - 11/3/71 of ice - in  period at NW Cape:
0600 snow blowing, winds 30-35 mph N, 10°F
1600 snow blowing, winds 30-35 mph NE, 10°F
cloud types: dark low (800-1000 f t )  pass
with b r ie f  c learings between 
0800 at K y a i l lg it :  no sw e lls , ice  shore-fast 
from Tatugnuq to perhaps Eevwak, slush 
ice cracks in ice  near-shore with occas­
ional s h if t  cracks fa rthe r out but none 
observed toward Akeftapak
1300 at Aatinnuq: slush and brash ice packed
c lose ly  ashore by winds, swells muted,
ve rtica l ice  ledge forming, sheets of 
greese ice  offshore
1100 in term ittan t snow, winds 15 mph N, 10°F,
cloud type same but approaching from NW
while ground winds are NE 
1200 arc of shuga approached from fa r off-shore
from NW, by 1500 arc touched shore 
1600 en tire  l im it  o f v is ion  covered with con so li­
dated brash ice , extending from K it  Bay to 
Ooynik, swells muted, current very strong
Boat hunting fo r walrus occurred December 1-6, 11-21, 
26
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Many bay and eider ducks but mostly inaccessib le 
Ice-edge and ice-lead seal hunting 
B ird hunting o ff  Gambell point begins, morning 
and evening 
















1 55% & 30
66
1-3/10 fo r 20 
4-6/10 fo r 11
0 10
P rec ip ita tion  type:
Weather sequence:
Hunting observed:
A ll blowing snow except b r ie f  d r iz z le  January 25 
Fog December 22-26
Ice pack in NW Cape area very open January 1-5, 
open to close pack January 6-16 and very close 
pack January 6-7, 26-31 
Pack mostly open and mobile January 2-3, 16-17 
North winds gusting to 40 mph, predominated 
January 5-14, 21-25 
Southerly winds gusting to 35 mph occurred 
January 15-18, 26-28
Boat hunting fo r walrus occurred January 13-18, 
26-27
B ird hunting at Aatinnuq continued 
Ice-lead seal hunting





P rec ip ita tion
Seas/ice
Game take 




1 2 3 4  5
4.8/21 7 12 8 76% & 19%
7° 23 & 5 -19° to 32°
4 20
- 1-3/10 fo r 13
4-6/10 fo r 14
7-9/10 fo r 1
58 0 1 0 10
a ll blowing snow, except d r iz z le  February 22 fog 
two days
see page
Close to very close pack during month; overnight 
young ice in new leads; heavy brash ice associated 
with moving pack; large lead regu larly  occurred 
about 5 miles north of north shore; f i r s t  large 
p ilin g  of ice off-shore; north winds increase 
consolidation o f pack February 1-13; Gambell point 
lead open February 16; huge ice  hummocks at Gambell 
Point by February 21 
North winds and calms occurred January 19 - February 
17, February 22 - March 13, SE winds on February 19­
21
Ice lead seal hunting entire  month, except February 
1, 8, 9, 19, 20-23 because o f high winds or south 
winds, e spec ia lly  at Gambell, Uyugunut, Meruwtu and 
Akeftapak. Boat hunting Akeftapak Bay February 21­
29; b ird hunting o f f  Gambell point entire  month, 
morning and evening; Sculpin fish ing  began February 
4; upa-hooking at Akeftapak began a few days la te r














15 & 0 -16° to 20° 
17
4-6/10 fo r 15 
7-9/10 fo r 16
0 0
9 100% & 0%
10
Prec ip ita tion  type:
Weather sequence:
Only very occasional snowfall the f i r s t  part o f the 
month, otherwise blowing snow
Very l i t t l e  open water appeared March 1-6, 8-9, 12­
15, 17-20. Recurring open water areas o f f  west and 
north coasts o f Cape mostly open March 10, 11, 16, 
21-23, 28-31, but often closed by young ice formation
The highest winds recorded during the w inter occurred 
March 24 and 31 (gusting to 60 mph) 0500 




Ice lead hunting en tire  month except during periods 
of highest winds 
Boat hunting fo r walrus occurred March 10-11, 16, 21, 
27, 29
Peak of b ird hunting o ff  Gambell point has passes 
Ice fish ing  and upa-hooking o f f  the NW Cape area 
continued





P rec ip ita tion
Seas/ice
Game takes 
P rec ip ita tion  type:
Weather sequence:
Hunting observed:
4.1/21 8 9 5  62% & 29%
20° 12 & 6 -4° to 48°
16 14
- 1-3/10 fo r 16
4-6/10 fo r 5
7-9/10 fo r 9
0 0 0 0 15 boats
1_________2_________3________4 5
snowfall increased from March, blowing snow 
en tire  month
A p ril 1-25 lin e s  of ice  arrived  pe r iod ica lly  
from N & NW, young ice formation common 
Mostly navigable conditions en tire  month, 
flow small to medium 
Ablation began f i r s t  o f A p ril 
Ice was mostly well off-shore A p ril 1, 2, 7­
9, 15, 16, 20-30 and most c lo se ly  conso li­
dated near-shore Ap ril 3-6, 10-14, 17-19 
A p ril 26-27 SW winds c lea r a l l ice from Cape 
except K it t  Bay E and SE winds Ap ril 8 
loosened much shore ice
Whaling took place in te rm ittan tly  from April 
11-May 1, very l i t t l e  seal or walrus boat 
hunting occurred 
B ird  hunting improves along a l l coasts with 
the a rr iv a l o f spring migrants 
Fox trapping ended Ap ril 15












8 1 1 6  
0 & 19 18° to 58°
9
10 1-3/10 fo r 25




P rec ip ita t ion  type:
Weather sequence:
Occasional snowfall and blowing snow for month, 
except d r iz z le  May 5, ra in and snow mixed 
May 26-29
Scattered brash and rotton ice under the in - 
flupnre o f winds and currents mostly well 
off-shore (+5 miles)
Ice v is ib le  at sea level about h a lf the month 
Except fo r May 2-4, 23-25 open water dominates 
areas of navigation 
Sea swells occur with a l l storms 
Mostly northerly storms occur May 1-4, 11-29
Hunting observed:
Boat hunting fo r walrus May 1, 5-6, 13-14, 21,
25, 31
Most walrus taken May 6, 12, 13, 14 
Occasional b ird  and seal hunting on walrus hunts 
Occasional off-shore fish in g  from boats at end of 
month
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Summary o f Captial Goods Investories of 
Gambell and Savoonga Ju ly  1970
Gambel1 Savoonga
Interviews 46 42
Total sample 269 265
Households without 
male head 5 4
Hunters in sample 73 59
Loca lly  owned residence 
build ings
in  sample 47 39
unoccupied 16 6
fam ilie s  with camps 39 not surveyed
Hunting equipment 
outboard motors 43 53
snowmobiles 48 60
motor bikes 3 4
skin boats 35 2-3








traps (#1, 1 1/2) 566 485
f ish  nets 39 37





sewing machines 40 23




tape recorders 16 16
w a lk ie -ta lk ie  sets 50 23
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CHAPTER IV 
PATTERNS OF RESOURCE UTILIZATION
1. Introduction
The central purpose of th is  chapter is  to define and quantify 
patterns o f resource u t i l iz a t io n  at the NW Cape of St. Lawrence Island.
A pattern w il l  be considered defined i f  repeated sequences o f events 
with a typ ica l range of flow or exchange values can be found. I t  is  not 
the purpose o f th is  discussion to address the question of the nature of 
systems, but to estab lish equivalents useful in understanding the function 
of the Cape conmunity. That the various elements previously described 
are integrated (with variab le deqrees of control) in the community by the 
work o f it s  members allows an estimate of th e ir  functional and quanti­
ta t ive  re la tion s . Two important and perhaps opposite patterns have been 
mentioned so fa r: consumption o f imported fresh foods, and the carving
of lo c a lly  obtained walrus ivory. In the f i r s t  instance do lla rs  flow 
out o f the community in exchange fo r fresh meats, vegetables, f r u it s ,  
bakery goods and prepared foods. The exchange ensures returns to at 
least the producer, processor, wholesaler, buyer and c a rr ie r ,  a ll 
partic ipan ts in the mainland economy. In the second, work is  done by 
the community on a local raw m ateria l. The Cape economy is  supported 
by the part-time employment provided i t s  productive members, the 
accumulation o f tool cap ita l and by contributing to the maintenance of 
an active  market fo r an important by-product of the hunt. D o lla r values 
have been ascribed to these a c t iv it ie s ,  but these quantities alone do
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not re f le c t  th e ir  re la tion  to other a c t iv it ie s  in the community. 
Information from the f ie ld  year must be drawn upon to describe these 
in te rre la t io n s . It is ,  fo r example, common fo r the carving and sale 
of ivory to support the small d a ily  exchange purchases of gasoline and 
ammunition required fo r hunting, e spec ia lly  during the w inter months.
Even la rger purchases such as snowmobiles, made on p a rtia l c re d it ,  are 
paid fo r by some active carvers. The purchase o f fresh imported foods 
on the other hand is  la rge ly  supported by unearned income and th e ir  
purchase is  common among o lder members o f the corrmunity. I t is  the 
purpose o f th is  chapter to specify these in te rre la t io n s .
Those concerned with causes might in it ia te  several basic questions: 
Why are d o lla rs , so essential to present day hunting, not saved fo r 
these expenses rather than being spent on expensive items such as frozen 
hamburger patties o f doubtful q u a lity , fresh frozen strawberries or TV 
dinners? Why is  ivo ry, formerly so useful when made in to harpoon heads, 
ice  te s te rs , crampons, plugs, s lin g s , boat keels, buttons and la tches, 
needles, toys, charms, labrets ana a myrid o f other p ractica l and 
pleasureable items, now made in to carvings o f animals, b i l ik in s ,  Eskimos, 
or jewelry, penholders, p ick le  forks and sold; the former items exhumed 
from the dwellings of th e ir  forefathers and sold as well? To suggest 
answers fo r  such questions, without resorting to cu ltu ra l and socia l 
references requires the derivation of re lated patterns of production and 
consumption, f i r s t  on an annual basis, but also in such a way that 
seasonal varia tions are revealed. To th is  end, three methods o f in te r­
pretation w i l l  be attempted in th is  chapter, each with a d iffe ren t graphic
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d isp lay.
2. A Compartment Model o f System Components and Annual Flow Rates
An assemblage of the several components of the Cape resource system 
described in the course of preceeding discussions of the population, 
hab itat, b io t ic  cornnunities, production techniques and econonty and the ir 
annual rates of flow or exchange is  presented in Fig. 12 (compare Kemp,
1972 p 108-109; Foote and Greer-Wootten, 1966 p 32). The broad outlines 
of the function o f the Cape resource system may be established from 
these quantities as a f i r s t  step towards derivation o f i t s  la rger patterns.
Two major and very complex e ffe cts  which served to define the 
community system in previous d iscuss ions  are expressed in  Fig. 12: the
annual flow through the community o f about 100 metric tons of edib le 
meats and the annual flow through the community of about $400,000. Except 
fo r the components of storage, the production of lo c a lly  used too ls and 
c lo th ing , and the maintenance o f imported equipment, th is  system is  'open', 
in that i t  is  apparently dominated by boundary fluxes of m aterials and 
energy which flow through i t .  I t  is  apparent from F ig . 12 (see a lso ib id ) 
that in such an assemblage exchange flows between various forms o f pro­
duction and consumption cannot be cons isten tly  spec ified . Earned and 
unearned d o lla r  incomes, many types o f goods and foods, fu e ls , e le c t r ic it y  
and several forms o f human work are a l l exchanged. The need fo r a common 
unit o f measurement by which these exhanges may be compared is  again 
obvious. But the figure does reveal one pattern of overrid ing importance 
to the operation o f the Cape resource system: the system is  almost
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to ta lly  dependent on the through-put o f materials and energy from sources 
outside i t s  boundaries. Compared to a rather more autonomous community 
as studied by Rappaport (1971), changes in these boundary fluxes 
undoubtedly resu lt in  major changes w ith in  the system. The work done by 
the community has l i t t l e  in fluence on the form, amount and rate in which 
i t s  m ateria ls are provided. Nearly a l l the components represented in 
Fig. 12 have been discussed previously, some in more d e ta il than others, 
but not a l l have been expressed in  terms of annual rates o f flow. These 
rates and a few additional components may be b r ie f ly  described.
At the beginning o f A p r i l ,  1972, Kenyon accomplished a f i r s t  
comprehensive survey o f the d is tr ib u t io n  of walrus in the Bering Sea. A 
hinh concentration nf walri.rc was lncatprl in the region west and south of 
the Cape (6,000 square miles surrounding the area th is  paper has suggested 
comprises a perspective faunal un it) o f about 60,000 animals (Kenyon,
1972 p 24). This is  the pool from which an average of 300 walrus (see 
Table 6) are recovered each year by the Cape hunters. Burns (1966 p 15) 
estimates the annual reproductive rate o f the en tire  walrus population at 
14-15% and the annual m orta lity  rate at about 13%. Applying these 
prelim inary estimates to the segment o f the population explo ited by Cape 
hunters, about 4% of i t s  annual production is  recovered by the community 
(reproduction rate taken at 14%). I f  estimates of recovery and wounding 
loss are included, the Cape community might crop an average o f 10% of 
the 8,400 animals annually produced by th is  segment of the walrus 
population.
Two basic types o f storage components are sketched in Fig. 12.
215
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E ssen tia lly  a l l  fu e ls , foods and manufactured goods imported into the 
community must be stored fo r variab le  lengths of time, usua lly in 
f a c i l i t ie s  operated by the ANICA store. The cost to the community of 
maintaining th is  essential function is  represented by rates of monthly 
overhead since additional charges fo r buying, transportation, lighterage, 
insurance and loss are absorbed by the Gambell un it cost increase. Total 
store operating costs ranged in 1971-72 from about $4,000 to about $10,000 
per month depending on a c t iv it ie s  involving costs add itional to overhead. 
I f  October is  taken as a month of average store a c t iv ity  (see Table 15), 
overhead costs fo r that month (see Appendix 11) may be used to estimate
the annual overhead. The $27,000 estimated annual overhead may be
M A H t M O W t A  J  4 . .  i L .  1  a £ £ . '  J     ^  -  J - . . , . . 1 1  A
^ v n i | / u i  w u  uvs u i M  v  c u  t I u  b t u  I W I  C l  1C | J U « ) C  U  I i I C C  Q I I U  C U M  I I I I U I I I  t j f  W C i  I • M
second storage component is  that o f lo c a lly  harvested foods and by­
products. As part of the census and cap ita l goods inventory conducted 
in Ju ly  of 1970 an attempt was made to assess the kinds and amounts of 
loca l foods stored fo r human consumption by the 46 households interviewed. 
Walrus meat was stored on drying racks and balled bundles of meat and 
manguna in meat houses and c e lla r s .  Seal (mostly bearded sea l), bird 
(mostly anatids) and f ish  (mostly salmonoids and co ttid s) products were 
a lso dried and stored on outdoor racks. Appendix 12 summarizes the 
amounts o f these products found at the time of survey. Although the 
walrus harvest was not large the spring of 1970 (see Table 6) i t  appears 
from the re la t iv e  amounts in storage that the bearded seal harvest was 
good. Overall impressions were that nearly every fam ily had some local 
products in storage (about 10 o f 60 fam ilies had none) but that fo r the
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m ajority of households, the amounts were small. A ll information indicated 
a maximum o f four functional meat c e lla r s ,  but perhaps only two of these 
had been cleaned and fresh ly  stocked that spring. Since about 10 o f the 
46 households interviewed reported storage of walrus products in the form 
of meat and mangona ba lls  (about 70 kg each), impressions gained la te r  
that the meat sheds used by every hunting household fo r in i t ia l  butchering 
and storage were also being used fo r long-term storage was supported. The 
amounts of stored products in Appendix 12 are intended to no more than 
ind ica te  re la t iv e  amounts of f is h ,  b ird , seal and walrus products seen. A 
to ta l of about 2,000 kg dried meats and about 12,000 kg balled or fresh 
meats is  at best a general estimate. Since the walrus harvest was small
anr l  nn  w h a l o  uiac f a l c o n  c n n ' n n  1 0 7 0  f h o  n n l  w h w - m ^ n H u r f  f n n n H  i n  .— » - ■ • ~ r  • ■ • • j  ~ -w r 1 ^ ~ ‘ -  •••
storage by ind ividual households was hides. By species, 24 walrus hides 
and 43 bearded, 38 ribbon and 125 harbor and ringed seal hides, or a to ta l 
of 230, were claimed or counted. The large number of the usually rare 
ribbon seal hides in storage l ik e ly  derives from the unusually large 
harvest of th is  species the year before (Burns and Fay, 1970 p 363). 
Although storage components fo r loca l products are indicated in F ig . 12, 
no values are entered since those surveyed were fo r the 1969-70 season.
Another important component not previously mentioned is  water. 
Appendix 13 summarizes several aspects of water consumption in the 
community as monitored mid-winter o f 1972. About 14,000 gallons (53,000 
l i t e r s )  were used by 56 household un its (3 non-native) per month or 
about 60 gallons (230 l i t e r s )  per un it per week. I f  food production and 
in du str ia l uses are included, the per capita d a ily  rate of consumption
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fo r the U.S. (I960) is  1500 gallons (56,000 l it e r s )  (Eh rlich  and Eh rlich , 
1972 p 76). An average man drinks 2.3 l i t e r s  of water per day (Altman 
and Dittmer, 1968 p 547), or about 97 l i t e r s  per fam ily of s ix  per week. 
These are broad d ifferences in the use of this essentia l component which 
express broad differences between hunting and industria l economies.
A component very d i f f i c u l t  to evaluate is that of the lo c a lly  manu­
factured hunting equipment and c lo th ing . Perhaps the s ing le  most 
important hunting implement at the Cape is the skin boat (angiyaq). A ll 
of these boats are lo c a lly  made and maintained, the ir design a m odifica­
tion of a smaller flat-bottomed boat commonly used before the 1930's. An 
older member of the community mentioned the a rr iva l of a King Islander 
emu nib skin bodL chi ime sttciiiier Nur liilcmd at auuuL Liiau Lime as an 
important stimulus fo r th is  change. The frames are made of high-grade 
hickory purchased from the community store, keels are made of so fte r 
woods and the whole is  covered with two s p lit  walrus hides and parts of 
a th ird , lashed to the frame with rope made from the hide of walrus 
calves. These boats are about 25 feet long, with the exception of two 
17 foot boats and one boat reaching 35 feet kept at a summer campsite.
The frames of these boats need not be replaced fo r as long at 30 to 40 
years i f  well maintained, while the keeps must be replaced more often.
The hide covers and lashings must be replaced every three to four years. 
Appendix 10 l i s t s  35 boats fo r  the community. This count represents 
the number of useable frames. In the range of 18 boats were in 
maintained condition during the research year. This maintenance is  the 
re sp on s ib ility  of the boat captains, but the women of the community
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perform several key operations. The skin is  s p l i t  by an older woman, 
a fte r being cured and mounted on a frame by the boat owner. A fter 
drying, the rewetted skin is  la id  over the inverted frame and the 
f la t - f e l l  seam is  sewn amidships by the women with braided whale or 
reindeer sinew (dried s tr ip s  of tendon). P r in c ip le  crew members draw 
and lash the skin to the frame during the sewing process. I t  is  curious 
that the King Islanders discard the inner surface of the s p l it  walrus 
hide. The Cape hunters note that not only does the use of th is inner
layer cut in h a lf the number of hides required, but the inner layer is
also the most durable. This portion of the hide is  therefore placed 
toward the bow and stern of the boat. Appendix 14 summarizes the costs
- — »  -------     c  • x  --------- --------•—  xi .  -  j. -  -  j. j  x. -  ~ r  6 n n r  r - -uuu  pi u i  u u u c  i c i u y c i  1 1 1^ .  m e  u u b t  c o t i i n a  uc  ui  m i  u
sing le  boat appears conservative. The value of a boat frame is at 
least in excess of $500, as a Savoonga buyer offered th is  price most of
r
the w inter o f 1972 and received no response. A to ta l value of a
maintained 25 foot skin boat is  at least $1000, and most men of the
community would not s e ll them at th is  p rice .
At lea st $100 are required to clothe a hunter of the a rc t ic  mari­
time climate of the Island ($50 parka, $25 insulated pants, $25 boots) 
with commercially manufactured items. Loca lly  made skin c lo th ing , s t i l l  
used by perhaps h a lf the hunters of the Cape, i f  placed on the d o lla r 
market has a value of at least $150 per man ($35 boots and lin e rs , $50 
skin pants, $65 parka and ru ff) .  Generally, commercially made cloth ing 
requires replacement every year, but other a r t ic le s  may la s t  as long as 
s ix  or e ight years, properly maintained. The annual cost of replace-
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ment of these two types of c loth ing are comparable ($50 per person).
The use of skin c loth ing emerges then as not only a re jection  of 
commercially made items but a lso of the d o lla r advantage ($100 per man) 
of se llin g  skin c loth ing which is  in high demand.
The la s t add itional component to be considered in Fig. 12 is 
e le c t r ic it y .  This energy source accounted fo r 12% of to ta l U.S. consump­
tion  in 1940 (Ehrilch  and Eh rlich , 1972 p 265), while fo r the Cape 
community, e le c tr ic a l service began February 14, 1971. Appendix 15 
presents a summary of a survey of use rates (in  do lla rs) taken March, 1972. 
Three facts of in te rest emerge from th is  information: f i r s t ,  high rates 
of consumption are encouraged by the graduated costs of e le c t r ic it y ,  
second, the Bureau of Indian A ffa irs  schools supports a d isproportionate ly 
large protion of the cost of the service; th ird , private use rates increased 
sharply in November, 1971. I t  did not appear that any large private user 
was added at that time and a best estimate of the e ffe ct is  that not un til 
th is  time did a new complement of e le c tr ic a l applicances and too ls reach 
the community. That carving work increases as the f a l l  seal hunting slacks 
o ff also contributes to increased use rates during th is and succeeding 
months. Unfortunately, the e le c tr ic a l service does not represent a f i r s t  
example of the community garnering a new energy source, e le c tr ic a l service 
being dependent on d iese l fuel imports. That th is  source is  to ta lly  
maintained by the men of the community espec ia lly  trained to do so is 
another example of the cap ab ility  of the community to maintain it s  
supplies once the sources are established.
Before turning to a discussion of the several rates of exchange
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between components represented in Fig. 12, a few cha rac te r is t ics  of the 
mainland economy, espec ia lly  those of Nome, deserve mention. That at 
least 30% of the 1958 Cape population emigrated temporarily or permanently 
to the mainland (see Fig. 3) might ju s t ify  a much fu l le r  treatment of 
liv in g  conditions there than allowed by the b r ie f survey taken in 
September, 1970. Four of the 16 resident emigrant fam ilies were v is ite d  
and resu lts of these interviews (Appendix 16) strongly ind icate the 
mutually exclusive character of p a rt ic ip a tion  in the Nome d o lla r economy 
and hunting. Resettlement studies of the American North are scarce (see 
Katz, 1971 research proposal) even though the impact of resettlement on 
the larger Alaskan rura l towns is  evident.
Of the several representations o f annual rat.ps of pxchangp in Fig.
12, the costs of imported equipment maintenance and, most important of 
a l l ,  the cost of hunting, deserve special mention. By far the largest 
portion of human work involved in the f i r s t  is  devoted to the maintenance 
of snowmobiles. Usher (1972 p 174) estimates that a maintained machine 
must be replaced every two years. Experience at Gambell ind icates that 
three years is  a best estimate fo r th is  community since several four to 
f iv e  year old machines are s t i l l  in operation and a l l  used parts from 
older machines are kept fo r service needs of the newer ones. Unmaintained, 
snowmobiles la s t  perhaps one season or le ss . The value of maintenance 
work is  then the d ifference between a one year and a three year replacement 
rate, or $32,000 annually. For outboard motors and firearms, the same 
ca lcu la tion  applies except that th e ir  replacement rates are considerably 
slower, estimated at s ix  and ten years respective ly . An unmaintained
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outboard motor may la s t at most three seasons and the savings to the 
community of maintenance work these motors require is  then $5,600. Table 
20 summarizes the annual flow of m ateria ls from mainland sources lis te d  
in Table 14 at Gambell unit costs. The minimum annual do lla r input 
required fo r hunting may be extracted from th is  tab le.
Annual requirement







motor o i l  a , 400
subtotal: 38,800
to ta l:  64,400
The annual return fo r an investment of about $64,000 is  about 100,000 
kilograms of ed ib le products (180 grams protein per person per day, Table 
12) and perhaps $24,000 in saleable by-products (Table 18). One hundred 
metric tons of loca l foods cost the Cape community about $40,000 per year 
($400/metric ton) and a great deal of r is k  and human work. The 20,000 
kg protein from th is  harvest was gained at a cost of about $2 per k ilo .
The cost of a metric ton of imported fresh meats (Table 16) is  about 
$3,260 ($14/kg protein)* with very l i t t l e  human work or r is k  required. 
Without the 2.12 mark-up facto r on the Gambell p rice  of fresh meat 
*$682 x 2.12/446 kg beef x 24% protein (average value) = $13.60 kg protein
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required by purchase, transportation, overhead and d is tr ib u t io n  costs, 
the cost o f a kilogram of protein from th is source should approach $6.50. 
These add itional costs deriving from the geographic iso la tio n  of the Cape 
allow hunting to remain p ro fitab le . I f  the costs of imported meats ever 
more c lo se ly  matches that of lo c a lly  harvested meats (given the same 
d o lla r flow ), the labor and r is k  fa cto r would l ik e ly  cause hunting 
a c t iv it ie s  to dim inish. A fte r F. Fraser Darling (1951, p 244) i t  might 
be sa id , "Show me the price of imported fresh meats in any Alaskan 
coastal community and I w il l t e l l  you the health of that community."
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3. Human Work and the Annual Flow o f Local and Purchased Materials
(Energy) in Ca loric Terms
A p r in c ip le  th is  study has accepted from it s  beginning is  that 
expenditure of human energy is  c r i t ic a l  to the operation o f the Cape 
resource system. Work must be done by the human population to estab lish  
and maintain the flow of any resource material into the community. This 
obvious point is  lo s t  by many who consider l i f e  in small Alaskan 
communities e ssen tia lly  sedentary. Without the expenditure o f work any 
m ateria l, regardless of it s  value, is  lo s t  to the community. The present 
loss of seal blubber is  one such example. Were the Cape and mainland 
economies in c loser communication, a market fo r th is  blubber would be 
expected to develop. The s ing le  exception to th is  p r in c ip le  is  that of 
unearned income, contributed from State and Federal tax sources.
The descrip tion  of the character o f human work is  the overrid ing 
concern o f th is  study. Some estimate o f it s  magnitude, measured in 
c a lo r ic  terms, is  required by it s  method. To do so three d iffe ren t 
sorts o f information are required: f i r s t ,  the number of people in the 
community who work; second, the number o f days or hours spent at 
p a rt ic u la r  kinds of work during the year; and th ird , the energetic cost 
of the types of work done. Estimating the energy expenditure o f various 
kinds of work on an annual basis averages out varia tions in  e ff ic ien cy  
(see Table 10) and ignores the importance o f a c t iv it ie s  not involved in 
handling resource m ateria ls. This one set o f tasks is ,  however, o f 
central in te re s t to th is  study. The exclusion o f other a c t iv it ie s  does 
not denote th e ir  devaluation.
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The work force o f the community may be a rb it ra r i ly  established as 
those men and women over the age o f 15 years. Fig. 4, the population 
p ro f ile  fo r  1972, d isp lays fo r  th is  age group 92 men and 78 women 
resident in the community the year around. Harvest records fo r 70 
hunters are presented in Table 10, a few o f whom were absent part o f 
the year. Table 22 (see below) ind icates that during the spring 
walrus hunt, when more hunters were present in the community than at 
any other time during the year, the sum of the average s izes o f 16 
crews is  80 men. A ll 16 crews were hunting May 12, 1972, even though 
three did not report walrus k i l le d  (Table 7). Records o f crew sizes 
fo r that day ind icate that 86 men partic ipated in the hunt. These 
groups, althouqh s liq h t lv  d iffe re n t in  composition, estab lish  maximum 
estimates of the s ize  of the male work force. The female work force is  
comprised o f those women of the to ta l 78 who are married or regu larly  
employed. Table 2 l i s t s  nine women over age 20 who are unmarried and 
Fig. 3 ind icates seven resident women o f the 15-19 year age c lass who 
are unmarried. The female work force is  then about 55 women who do 
mostly housework and about seven who spend much of th e ir  time as sa la ­
ried  employment (see Table 19 and d iscussion). These records estab lish  
a maximum estimate o f the s ize  o f the to ta l male and female work force 
from which a rough c la s s if ic a t io n  of the work done may be made:
Sex Age C la s s if ic a t io n  Number
men 15 yrs + active  and e f f ic ie n t  hunters 10
less ac tive , less e f f ic ie n t  hunters 25
regu la rly  employed 17
not employed, not regular hunters 46
women 15 yrs + housewives 55
regu la rly  employed 7
unmarried, unemployed 16
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Since food is  prepared da ily  i t  is  undoubtedly f a ir  to say that work
is  done on resource materials 365 days of the year. The few people
involved in fu ll- t im e  employment work about 250 days of the year. F u ll­
time hunters work at hunting or hand work about th is  many days since many 
men leave the community during the year fo r trave l, National Guard 
a c t iv it ie s  or occasional work.
The magnitude of human energy expenditure has recently been assessed 
fo r a sample of the Eskimo community of Ig lo o lik , N.W.T. by oxygen con­
sumption studies of hunting, wage work and household a c t iv it ie s  (Godin and 
Shepard, 1972). The energy costs of these a c t iv it ie s  ( ib id  p 6-9, 22-23) 
may be assumed s im ila r fo r s im ila r a c t iv it ie s  at the Cape. Using th is 
information. Tablp 21 <;ummari7p<; pstimatps o f the avpragp human pnprny
expenditure fo r sing le sea l, walrus and whale hunts. In contrast to 
Laughlin 's f iv e  series of patterned a c t iv it ie s  which comprise hunting 
(Laughlin, 1968 p 315 j[n Lee and Devore, 1968), the four series of
a c t iv it ie s  considered basic to a l l hunting observed at the Cape are:
equipment preparation, travel and equipment maintenance and search fo r prey, 
k i l l in g  and re tr ie va l of prey, and the butchering and processing of by­
products. For the seal and walrus hunts assessed in Table 21, estimates 
are made of the hours of a 10 hour hunt spent at these a c t iv it ie s .  There 
appears to be a f a ir  match between a c t iv it ie s  at Gambell and those at 
Ig lo o lik ,  with the exception of a general lack of work expenditure data 
on boat hunting. As indicated in the tab le , appropriate substitu tions 
have been made in these cases. Since only one whale was taken at NW 
Cape during the f ie ld  year the nine days hunting expended in it s  capture
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may be considered one hunt. Total expenditure fo r th is  hunt is  therefore 
estimated in Table 21. Of the 3,800 hours of work required fo r  the capture 
of one whale (see Chapter I I I ,  section 2) a ll but about s ix  hours (fo r 14 
crews) were spent in equipment preparation, boat launching and docking, 
and in the search. The entire  community was involved in the four days of 
butchering which followed, but about 50 men o f the 10 p r in c ip le  boat crews 
(2,400 man-hours) did most o f the work.
Man-hours spent walrus hunting are lis te d  in Table 22 from records 
of the days men were hunting and the number o f men making up the 16 crews 
lis te d  (Ak.D.F.&G., Nome, 1973 pers. comm, fo r crew composition during 
May). Most hunts p rio r to those during May appeared to occupy about five  
hnurc. thp l im ita t io n  hpinn thp h r ip f  wintpr Havlinht. fit 310 kCal/hr 
as derived in Table 21, an annual expenditure of 5.85 x 10® kCal is  
calcu lated fo r  walrus hunting.
C o lla ting  by day a ll seal harvest records allows a minimum estimate 
o f the number o f days seals were hunted during the year. For the months 
of October through May fo r which records are ava ilab le , seals were 
recovered on 137 days. Certa in ly  not a l l 35 hunters were hunting on 
those days but there are also days on which several o f the men o f the 
community hunt without success. For the summer months o f June through 
September, 15, 20, 23 and 23 days are estimated respective ly , based on 
the October count o f 23 days, fo r  a tota l o f 218 days of seal hunting.
Table 23 summarizes the ca lcu la tion  o f an annual energy expenditure for 
seal hunting of 16 x 10® kCal. From it s  treatment in Table 21 i t  is  
obvious that seal hunting is  a composite o f a c t iv it ie s .  Without
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deta iled  task-time measurements i t  is  not possible to separate the time 
the hunter spends at each of these a c t iv it ie s  or additional a c t iv it ie s  
such as b ird  hunting, fish ing  through the ice  or co lle c ting  beach-throw.
The to ta l reached in Table 23 is  then taken to represent hunting and 
co lle c t in g  a c t iv it ie s  o f sea ls, b ird s, f is h ,  fox, invertebrates and 
vegetation.
The c a lo r ic  expenditure of household, carving and wage work may be 
estimated in a s l ig h t ly  d iffe ren t fashion. The three equations below 
are perhaps se lf-exp lanatory:
household work: 19 x 10^  kCal/yr
55 women x 365 days/yr x 7 hrs/day x 850 kCal/7 hr day (Godin and 
Shepard p 13)
carving work: 1.6 x 10b kCal/yr
$24,400/yr (Table 18) x 1 item/$6 x 2 hrs/item x 60 min/hr x 
3.4 kCal/min (Godin and Shepard p 22)
wage work: 9.8 x 106 kCal/yr
24 jobs x 8 hr/day x 250 days/yr x 1,640 kCal/8 hr (Godin and 
Shepard p 13)
In a very approximate manner, a to ta l ca lo r ic  expenditure of 53 x 10b 
kCal per year has been calculated fo r most o f the a c t iv it ie s  o f the group 
of people in the community who most influence the annual rate and magnitude 
of i t s  resource supply. About 23.1 kCal/yr is  expended in the harvest of 
loca l food sources and about 30.4 x 10b kCal/yr to accomplish household, 
handcraft and wage work. These values, the values derived fo r the annual 
supply in ca lo rie s  of energy source materials and converter losses are 
charted in Fig. 13.
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For the Cape community a resource is  a material containing energy in 
a form accessib le fo r it s  use which enters from outside it s  boundaries.
A cha ra c te r is t ic  o f the system is  tha t, without the d ire c t management 
typ ica l o f a g r ic u ltu ra lis ts ,  these resources appear in  quantity at certa in  
times during the season. With few exceptions, a l l food species harvested 
by the Cape population are migratory. The North Star III supply vessel 
arrives once a year, usually  during Ju ly , to d e liv e r food and fue ls in 
bulk.
The routes these m ateria ls fo llow  through the system have been 
approximated in Fig. 12 and various operations performed on them have 
been discussed. The e ffe c t o f these operations is  to supply materials to 
consumers in a useable form, quantity and rate. In a general sense a ll 
resource m ateria ls assim ilated may be considered as being, at some point 
or series of po ints, combusted. The measurement of the heat evolved at 
combustion provides one estimate o f the energy contained in the material 
supplied the consumer. The amount o f th is  estimate ac tua lly  converted 
by the consumer in to  energy useable fo r  self-maintenance or the accomplish­
ment o f other forms of work is  a separate consideration usually expressed in 
terms of an e ff ic ie n cy  (output/input x 100). For the Cape community 
there are several consumer components which receive fu e ls , assim ila te  
and combust these fu e ls , and accomplish various forms o f useful work 
thereby: the human population, the dog population, stoves, snowmobiles,
outboard motors, firearm s, e le c t r ic  motors and l ig h t  bulbs. These 
converters are structura l components o f the system. Yet each has a 
lifespan and a replacement rate. Therefore these components, l ik e
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m ateria ls, enter and leave the community. The complexities o f the 
processes involved in the replacement of these converters cannot be 
considered at th is  level of energetic ana lys is , because o f a rb itra ry  
lim its  of area and scale. To a rrive  at an energetic valuation o f a 
snowmobile, a r i f l e  or a human in fan t might be feas ib le  but would 
require digressions fa r a f ie ld  from the subject o f th is  study. A 
comparison o f the ro les of energy sources may then be made on an annual 
basis in  c a lo r ic  terms, accepting these structura l elements as given. 
Table 22 l i s t s  the ca lo r ic  value, cost per un it volume, quantities used 
annually by the community, ca lo rie s  per d o lla r  cost and generally 
accepted e ff ic ie n c ie s  of appropriate converters fo r the food and fuel
c n i i r r o c  n f  t h o  F n o ^ n o t i r  a n a l  \/coc n f  nnn -h i iman  h i n l n r n r a l. - .*  - .....  • -. w .    „  ^~ ’ - • - • - — * - J  
systems have at th e ir  base a s ing le  process: metabolism. Since the 
time man learned to use f ir e ,  he, un like  animals, has not been lim ited  
to his own body as a power source which is  a comparatively poor one 
(C o tt re ll,  1955 p 18 maximum of about one horsepower/day or 640 kCal). 
Only man has found a way to use energy sources which are inappropriate 
fo r metabolic use. Even though heat values per un it volume fo r these 
sources are not greatly d iffe ren t from those o f food sources, they 
remain q u a lita t iv e ly  d iffe ren t. C a lo r ic  values fo r fue ls , foods and 
human work may best be considered d isc re te . I t  is  with a certa in  
reluctance that these energy flows are added as an estimate o f the to ta l 
energy budget of the Cape community. The p rin c ip le  purpose fo r doing 
so is  to derive a kCa l-do lla r equivalent by use of the quotient of to ta l 
energy budget and to ta l d o lla r  budget (Odum, H. T ., 1972 p 204 in  Patton,
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A comment is  in order on some o f the values derived in Table 24.
The method used fo r fue ls is  obvious. Values fo r f la sh lig h t , radio and 
w a lk ie -ta lk ie  batteries are derived to demonstrate the extreme range of 
kCa l/do lla r ra tio s  possible and to stress the importance o f manufacturing 
processes in estab lish ing  these values. The same methods are used fo r 
the derivation  of values fo r a se lection  o f foods purchased at the store. 
Only a few of the items sold are included and values fo r a wide varie ty  
o f canned goods, dried f ru it s  and condiments are not calculated. The 
same holds true fo r weekly fresh food shipments, represented only by the 
meat component. Since there is  a wide range o f variation  in  the basic 
data ava ilab le  on the prote in , fa t and carbohydrate comDOsition of loca l 
foods (Mann et al_., 1962 p 72 walrus: 59.9 % water, 26.5% prote in , 11.6%
fa t; H e lle r and Scott, 1967 p 184 walrus flesh and subcutaneous fa t:
58.9% water, 16.3% protein, 24.1% fa t;  Rodahl, 1954 p 34 meat boiled: 
59.6% water, 20.8% protein, 18.9% fa t) deriv ing ca lo r ic  values from th is  
data resu lts  in  a wide range o f possible values. Therefore, summaries 
of the c a lo r ic  values of whole animals (Foote, 1965) are used. Only 
edib le portions o f d ietary nutrients are included in  his ca lcu lations 
and under circumstances where consumed portions seem well below body 
composition values, as in the case o f seal blubber, per cent values 
are lowered.
Fig. 13 attempts to organize the information on the human work 
and resources of the NW Cape population ju s t  presented. The trans la tion  
o f th is  information into ca lo r ic  units allows th e ir  comparison: about
1972).
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53 x 106 kCal of human work are expended by the population to maintain 
the flow through the community o f about 3,400 x 10^  kCal o f fu e l, about 
1,200 x 106 kCal of food and about $400,000. The flow of manufactured 
goods and a varie ty  of purchased foods has not been considered in th is  
ca lcu la t ion . For th is  system at th is  time, there is  a gross ca lo r ie - 
d o lla r  equivalent of 11,500 kCal/$ (4,600 x 10^/$400,000), or about 20% 
above that fo r the general economy (Odum, H.T., 1971 p 182 10,000 kCal/$). 
This surplus may be taken as a measure o f the independence from the 
general economy gained by the harvest o f loca l resources, not completely 
o ff -s e t  by unearned income.
4. f.omnnnpnt. Tnt.pract.inns and Control
The resource system of the NW Cape has been described in preceeding 
sections o f th is  chapter in terms o f the several components which f u l f i l l  
the energy requirement o f the community. Their in teractions have been 
transla ted  in to ca lo r ic  terms. That a large share o f the human work 
expended at the Cape is  devoted to the harvest of loca l foods, the 
c a lo r ic  content of which is  re la t iv e ly  sm all, gives the impression that 
the tra n s it io n  of th is  system from one organized around the use o f loca l 
resources to one organized around the use o f petroleum fue ls and the 
d o lla r  flow of the U.S. economy is  incomplete. The fact that loca l foods 
provide a large part of the protein d ie tary  component and that th is  
component is  h ighly valued by the community also contributes to th is  
impression. Fig. 12 g raph ica lly  stressed the importance o f imports in to 
the community and the lack of influence on the form, amount and rate in
233
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which these m ateria ls are made ava ilab le . This is  not to say, however, 
that there is  l i t t l e  control o f the amount and rate in which these 
m ateria ls enter the community. That each input o f potential energy into 
the community requires an input of human work to maintain it s  flow is  
displayed in Fig. 13. I t  remains to ind ica te  the level o f control 
allowed the community by the organization o f these components.
Control refers to the influences change in an energy flow of one 
in teraction  exert upon the rates o f another. These changes often arise  
from responses in  output o f a component with a change of input. When 
the flow rate o f an input is  influenced by an output which responds to 
that input, then control is  established: when there is  no lo c a lly  
harvested food ava ilab le , men carve, search fo r  occasional work or hunt 
more frequently and spend more do lla rs  on purchased foods; when do lla rs 
are in short supply, loca l foods stored fo r  such occasions are recovered 
and by-products are processed fo r sale rather than fo r loca l use; when 
fresh imported meats and do lla rs  are abundant, men hunt less frequently; 
when loca l foods and by-products are abundant, d o lla rs  usually spent on 
local food purchases are released fo r purchases o f manufactured goods; 
when the supply o f do lla rs  is  below a certa in  l im it ,  hunting stops. As 
charted in Fig. 14 the use of the switch module (see legend: curved box)
fo r control in teractions ind icates tha t, even though various rate in te r ­
actions show m u lt ip lic a t iv e  e ffects while others show d ire ct lin e a r or 
sigmoid re la tion sh ip s, not enough is  known in enough deta il o f the nature 
of these in teractions to describe them as any other but on-off e ffe c ts .
In addition to work expenditures already described, three in s t i-
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tutions emerge as f a ir  exemplars o f three important and quite d iffe ren t 
methods o f securing inputs s u f f ic ie n t  fo r the maintenance o f the community: 
the storage o f loca l foods, the ANICA store and the post o f f ic e .  The 
storage o f loca l foods provides the only source of influence by the people 
of the Cape on the form in which lo ca l foods are made ava ilab le . A storage 
medium used consisten tly  across the a rc t ic  is  rendered blubber. Its 
general e ffe c t is  an increase in the ca lo r ic  content of foods already rich  
in protein. The storage o f loca l meats in dried form provides a handy 
source very high in protein (H e lle r and Scott, 1967 p 183 dried bearded 
seal meat: 82.4 gm protein/100 gm). The storage of by-products involves 
processes, some o f which require considerable work expenditure, which 
allow them to be held un til they are s u f f ic ie n t ly  dried fo r processing 
or u n t il time is  ava ilab le  fo r the manufacture of goods. These goods 
are then stored or sold at the ANICA store. The geographic is o la t io n  
of the community requires that the ANICA store expend much of it s  
overhead in the storage and d is tr ib u t io n  (through d o lla r transactions) 
of purchased foods and goods. The post o f f ic e ,  on the other hand, 
stores nothing whatever and it s  ro le  in the flow o f resource materials 
into the community is  that of carry ing out d o lla r  transactions.
These three components focus the work done on resource m ateria ls 
(or in exchange fo r do lla rs ) required to maintain th e ir  flows through 
the community. Fig. 12 ind icates th e ir  general re la tions with other 
components in  the system and summarizes the s ize  and character o f th e ir  
in te rac tion s. F ig. 14 considers these re la tions in a s l ig h t ly  d iffe re n t 
fashion. The figure may be read from le f t  to righ t. From a va rie ty  o f
235
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sources w ith in  the U.S. economy, purchases o f goods foods and fuels are 
made by agents o f the community store. P riva te  purchases of mostly 
manufactured goods are made through the post o f f ic e . A ll do lla rs which 
a c tua lly  leave the community do so v ia the post o ff ic e . These fuels 
and goods ( in  exchange fo r do lla rs) are required fo r the hunting of 
loca l food species. Without these supp lies, there can be no hunting. 
Remaining portions o f foods, fuels and goods serve the households o f 
the community. A fte r recovery loss, portions o f the foods lo c a lly  
harvested enter the community and smaller amounts are placed in storage. 
These materials support the work expenditure o f the conmunity. Ca lo ric  
values entered in  the chart are summarized in Table 25. Parentheses 
ind icate those values calculated by use o f the ca lo r ie -d o lla r  equivalent 
(12,000 kCal/$).
As expressed in Fig. 14, the supplies of food and goods from loca l 
harvests and those purchased are add it ive , and i f  the supply of one 
dim inishes, the other would be expected to increase. E ither the use of 
do lla rs  fo r  purchased food must increase or the use o f stored local 
products and the frequency of hunting must increase. The proposition 
emerges that the functions o f the ANICA store and those of wage work 
replace the functions of storage o f the loca l harvest. That the 
functions o f these components overlap ind icates the degree to which 
adoption o f the goods and do lla rs  of the U.S. economy is  in im ical to 
the economy of hunting. The minimum annual c a lo r ic  value of a ll goods 
entering the NW Cape population is  1,200 x 106 kCal. The recommended 
d ie tary ca lo r ic  allowance fo r th is  population is  somewhere near 240 x
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106 kCal (Table 26), or about 20% of to ta l food inputs. There is  no 
shortage in e ithe r protein or c a lo r ic  value in the d ie t provided the 
population by the Cape resource system as i t  now operates.
W ith a l!, a basic pattern o f a l l Cape operations emerges: a series 
o f three components separated by two work inputs. A hunter uses 
equipment to obtain meat which allows the performance o f further 
operations. A hunter uses equipment to obtain ivo ry, skins or baleen, 
which sale allows fu rther operations. A man or woman uses equipment to 
produce a handcraft or good which is  then sold or used, the sale or use 
allowing fu rther operations. A woman prepares food which is  consumed by 
her fam ily, which consumption allows fu rther operations. The store 
d is tr ibu te s  food, fuel or qoods which are used by the population to obtain 
other food, fuel and goods. The la rger patterns charted in th is  chapter 
are comprised o f these basic un its . Each series ends with an open-ended 
operation in that a choice may be made o f the objects which may next 
receive work.
237
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A Compartment Model o f System Components and Annual Flow Rates of
M ateria ls and Dollars at the NW Cape Community
This figure assembles components and flow rates o f the NW Cape 
resource system as described in Chapters I-IV . The system is  la rge ly 
defined by two p r in c ip le  fluxes: an exchange of work fo r edible meat
and animal by-products between the physical hab itat and b io t ic  communities 
of the Cape area and the community, and an exchange o f work fo r foods, 
fue ls and cap ita l goods (with a d o lla r flow in  reverse d irections) between 
the community and the mainland economy. Flow rates are represented by a 
varie ty  of units: numbers and weights of loca l resources, do lla rs fo r
imports and human work. No functional d e f in it io n  is  implied by the shapes, 
sizes or positions of components and flow rates.
The graphic methods of Kemp (1971, p 108-109) and Foote and Greer-
Wootten (1966, p 32) have been used with m odifications in th is  figure.
Input and output are d iffe ren tia ted  by arrow types. Do lla r in parentheses 
represent estimated values of human work or the costs o f operation of 
complex components.
FIGURE 12
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Human Work and the Annual Flow o f Energy 
in Ca lo r ic  Terms
This figure d isp lays the re la tion sh ip  between the annual c a lo r ic  
contents o f foods and fu e ls , and the human work required to maintain 
these resources. Values appearing in th is  figu re  are derived from 
































a l l fue ls 3360 1890 1470
T o ta l: 4600 2800 1800





4600  x 10* kcal 
(Seal* *2 0 )
TOTAL WORK 
I800»l0*kcal
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Annual Rate Relations of Storage, Transaction and Work 
Components of the NW Cape Resource System
FIGURE 14
The symbols used in th is  chart (Odum, H. T. i^  Patton, 1972 p 140­
210) are:
c ir c le :  Energy sources from outside the defined boundaries of a
system . . .  are indicated by a c i r c le  ( ib id  p 143).
so l id  l ine s :  . . .  so lid  l ines  represent flow of potential energy
from a source ( ib id  p 145).
broken l ines :  do lla r  flow
heat sink: The second energv p r in c ip le  requires that a l l  spontaneous 
processes include dispersal of potential energy as heat . . . ( ib id
p 162).
tank: . . . potential energy stored with in the system ( is  defined by
the) quantity of potenital energy in ca lor ies and i t s  storage form 
. . , ( ih id  p 163).
junctions of so l id  l ines: I f  two flows are of s im ila r  materials and
energy types, then may add (or subtract) forces and flows . . .
( ib id  p 177).
curved box: (. . . work done by one or more energy c ir c u i ts  (which)
controls another with only an on and o f f  position (ib id  p 193).
Rate values are expressed in kCal x 10®. Rates in parentheses are calculated 
using the kCa l-do lla r equivalent of 12,000 kCal/$ (see Table 25).




















food shipments $41,3502 x 1.23 x 2.24 109,164
annual food 








snowmobiles $1,0007 x 169 16,000
outboard motors ___ 75>«uu _inX / 5,600





ammunition $8,285 x 1.56 12,428
gasoline $1 x 22,000 gal 22,000
motor o i l $.88
$1





white gas $1.23 x 2,200 gal 2,700
kerosene $1 x 3,330 gal 3,300
heating o i l $.45 x 74,000 gal
sub to ta l: 
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^Table 16 plus c igarettes, candy, so ft drinks 
R ab le  10: 1969 Seattle cost 
^Increase 1969 over 1968A
Table 16: average Gambell un it cost increase 
5Seattle cost of tota l 1970-71 food shipment; compare Table 14 
6Table 14: average Gambell un it cost increase 
^Estimated average Gambell cost
Replacement rate of 10 years x 1970 complement Appendix 10 (1/10 x 188) 
" " 3 ............................ " " (1/3 x 48)
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Average Energy Expenditure by Hunter for Single Seal and 











travel, equipment killing &
repair & search retrieval
6 1
3.4 ave 6.9












4.5 kCaVmin; ??d n>l/hr: 7700 kCal/hunter (10 hrs)

















walrus skinning walrus skinning 
walrus hunting walrus hunting 
loading meat loading meat 
snowmobile 
delivery
average: 5.1 kCal/min; 306 kCal/hr; 3060 kCal/hunter (10 hrs)












4.5 ave 3.2 ave
checking net 




floe edge 50% 
garage work 20% 
walrus skinning 10% 
snowmobile driving- 
heavy load 20%
Total expenditure: 1.3 x 10 kCal/^ 80 hunters (6,200 man-hours)











Man-Hours spent Walrus Hunting by 16 Crews 1971-1972
TABLE 22
December 23-31 January 11-20 February 11-26 March 10-29 Aprll^ May 5-21 ^
Average 3 days 11 days 12 days 6 days - 8 days Total
Crew size Days Man-hours Days Man-hours Days Man-hours Days Man-hours - Days Man-hours Man-hours
1 4 1 203 3 604 4 80 2 40 - 1 32 232
2 4 2 40 5 100 6 120 3 60 - 2 160 480
3 5 2 50 3 75 2 50 2 50 - 6 1000 1225
4 4 0 0 0 0 0 0 0 0 - 5 1000 1000
5 4 0 0 0 0 0 0 0 0 - 5 1100 1100
6 7 0 0 6 210 5 175 2 70 - 5 1100 1555
7 6 0 0 0 0 0 0 0 0 - 4 680 680
8 6 3 90 10 300 11 330 6 180 - 7 2000 2900
9 4 0 0 0 0 0 0 0 0 - 1 32 32
10 5 0 0 0 0 0 0 0 0 - 2 150 150
11 3 0 0 0 0 0 0 0 0 - 4 470 470
12 6 2 60 5 150 4 120 3 90 - 4 700 1120
13 7 1 35 1 35 0 0 0 0 - 7 5200 5270
14 5 0 0 0 0 0 0 0 0 - 5 620 620
15 ! 5 0 0 0 0 0 0 0 0 - 4 650 650
16 5 3 75 4 100 2 50 2 50 - 5 1000 1275




total energy expenditure: 5.75 x 10 kCal (306 kCal/hr x 18,800 hrs)
Whale hunting activities for all crews occurred entire month. See Table 21.2
Alaska Department of F1sh & Game, Nome. 1973. pers. comm.
3
Average hours for hunts December-March taken at 5 hours
4 For all calculations: days x hours x crew size.
Man-Hours Spent Seal Hunting by 35 Men 1971-1972
TABLE 23
days of 
hunting hours/hunt cKal/hr hunt kCal x
June 15 10 2700 1.4
July 20 10 2700 1.9
August 23 10 2700 2.2
September 23 10 2700 2.2
October 23 10 2700 2.2
November 28 5 1400 1.3
December 27 5 1400 1.3
January 22 5 1400 1.1
February 23 5 1400 1.1
I I , __ L 1 A i  n 07nrt 1 0rta r t n i 1 u 1 W i * w
April - - -
May - - - -
T o ta l: 16.3
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TABLE 24
A Comparison of the Annual Supply of Energy Source Materials 1971-1972
gross 6 unit total 2 net 6
annual kCal kCalxlO volume kCal dollars converter % kCalxlO
Item supply gram suppl led dollar dollar spent efficiency obtained
Fuels
heating i
oil 74,000 9.7 2000 2.2 59,000 33,000 55 stoves 1100
kerosene 3,300 10.41 92 1 29,000 3,300 55 heaters 51
cooking i
fuel 2,200 7.8 47 .81 18,000 1,800 60 stoves 28
diesel 38 engine
fuel 19,000 10.3* 545 nd 29,000 18,600 99 generator 120
63 elect, motor
gasoline 22,000 10.41 640 1 29,000 22,000 25 auto engine 160
motor
oil 1,155 11.5* 37 .26 8,300 4,800 25 auto engine 9.3
r storage 8,640 ea 6 Watt- .04 33 ea 15 2,200 73 battery





lard 870 9.03 7.8 .96 8,600 835 20 man 1.6
sugar 11,000 3.93 430 1.7 6,500 6.500 20 man 86
flour 5,700 3.63 210 2.2 7,800 2,600 20 man 42
fresh A




walrus 55,000 1205 20 man 24
whales 11,000 41 20 man 8.2
seals 29,000 37 20 man 7.4
others 5,200 5.7 20 man 1.1
204 41
1 Spiers, 1962, p 269-271 ; Odum, 1971, p 47, value for all fuels: 10, all foods: 4.5.
, Summers, 1971, p 151. 
f Heinz, 1959, p 106 ff. 
e Ibid, p 116, value for hamburger. 
s Foote, 1965, p 350, 352, 356, 362.
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Annual Rate Relations of Storage, Transaction and Work 
Components o f the NW Cape Resource System
Annual Rate
TABLE 25
Component and Materials Work Input (x 1Q6 kCal)
Harvest species hunting work 23
gross harvest 713
recovery loss^ 98
By-products storage sold products work 1.6
raw by-products2 415





Do lla r flow wage work 9.8
to ta l3 4,800
ANICA store household work 19
tota l sa les3 3,230
food3 1 ,000 (1860)
hunting fue ls ,  ammunition 
and equipment3 770
household fuels and c lo th ing3 630
e le c t r i c i t y 3 3 228
handmade c loth ing and equipment 36
Total annual ca lo r ic  requirement of resident population 240
Average recovery loss: 49% (see Fig. 12)
2
Dollar value of raw by-products:
baleen: 1,750 kg at $ 5.50/kg: $ 9,600
ivory: 860 kg at 7.00/kg: 4,760
hides: 1,100 at 15.00 ea: 16,800
bacula: 60 at 8.00 ea: 480
fox pelts: 150 at 20.00 ea: 3,000
$34,640 x 1 ,200 kCal/$
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^Heller and Scott, 1967 p 184-185:
dried walrus meat: 260 kCal/100 gm; wet 216 kCal/100 gm 
dried seal meat: 365 "   140 1..............
5
Both d irect ca lo r ic  and conversion ca lcu lat ions
3Dollar rate x 12,000 kCal/$
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Recommended Dietary Ca lo r ic  Allowance for 





2recommended percapita da ily  
ca lo r ic  allowance (kCal) 




2 80-84 1 2,000 1,400 5,400
3 75-79 2 2,000 1,400 8,800
2 70-74 3 2,200 1,600 9,200
4 65-69 4 2,200 1,600 15,200
4 60-64 8 2,400 1,700 23,100
3 55-59 1 2,400 1,700 8,900
6 50-54 3 2,600 1,800 21,000
8 45-49 6 2,600 1,800 31,600
7 40-44 6 2,700 1,900 29,800
11 35-39 6 2,700 1,900 41,100
8 30-34 6 2,800 2,000 34,400
8 25-29 17 2,800 2,000 56,400
16 20-24 7 2,800 2,000 58,800
10 15-19 7 3,000 2,200 45,400
23 10-14 23 2,600 2,100 108,100
30 5-9 20 2,000 100,000
26 0-4 18 1,500 66,000
171 138 663,200
Total d a i ly  ca lo r ic  requirement: .66 x 10 kCal
Total Annual ca lo r ic  requirement: 240 x 10 kCal
TSee Fig. 4
National Research Council, 1964 p 3-7. Weights given are fo r  "reference1 
man and woman from which allowances at ages 20-35 are derived, with 
reductions o f 5%, ages 35-55; 18%, ages 55-75; and 10%, ages 75+
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APPENDIX 11









October t o t a l : 2,254
Estimated annual t o t a l : 27,000
Frutll mOnthly StGi'e Statement








A Survey in Ju ly  1970 of Local Foods Stored
Total households surveyed: 48
Total fam ilies represented: 60





units: 25 25 10 7
(kg)
(4 ce l la rs )
10,000 2,000 current catch -
1 ,000 1 ,000 75 50
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Community Water Consumption January-February 1971
The community well is  maintained by a resident employed by the C ity  
Corporation o f Gambell. A calendar was marked on the days the storage 
tank was f i l l e d  by an engine driven pump. The days on which the Bureau 
o f Indian A f fa irs  elementary school hauled water to i t s  own storage tanks 
were also marked. Since the well storage tank was not completely emptied 
before each r e f i l l i n g  the used volume o f the 450 gallon capacity tank was 
estimated at 400 gallons.
APPENDIX 13
Period: January 14 - February 17, 1972 (31 days)
Gallons used during period: 
Gallons used by BIA:
Gallons used by 57 households: 
annual t o t a l :
34.000




Monthly cost of maintenance:
1abor: 
gasoline: 
heating o i l :
$125
10
150 (for 6 months)
annual tota l $645
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Processes and Investments in Recovering Skin Boats
APPENDIX 14
Process
A female walrus hide is  taken in the 
spring and stored un t i l June or July. 
Adult s ize  females are required as 
male hides are excessive ly scarred.
The f u l l  hide is  prepared fo r 
mounting once i t  has decomposed 
enough fo r  the outer h a ir  to be 
eas i ly  removed. Three inch s l i t s  
spaced about a foot apart are made 
around the outer edge o f  the hide 
and the hide is  then loose ly stretched 
on a large frame.
The hide is  then s p l i t  from top to 
bottom by an experienced woman. The 
best complete the job in  1 1/2 hours.
The frame is  then lowered, the hide 
restretched and once again raised 
for drying.
After 2-3 weeks drying time the hide 
is soaked in water fo r  1-2 days in prep 
aration fo r recovering the boat frame.
The hides are then sewn, trimmed, 
patched and roped to the boat frame.
man-hour investment: 
d o l la r  investment: 
t o t a l :
Processes and time investments 
unaccounted for:
Labor investment 
Do lla r cost or value
2 men 1/2 hour to skin animal 
2 men 1/2 hour to scrape hide
1 man 3 hours and 2 men 2 hours
$10 payment
2 men 2 hours or $10 payment 
$140 Anchorage hide value at 
th is  stage.
1 man 1 hour
1 man 2 hours co l le c t ing  and 
transporting
4 women 12 hours sewing
2 men 12 hours lashing ___
60 hours or $135 at $2.25/hour
$280 fo r  2 hides 
10 fo r s p l i t t in g  
$425"
transportation; removal of old 
boat covers; painting o f  new 
cover; maintenance o f stretching 
frames; preparation and cost of 
walrus c a l f  hide rope.
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A Survey of Annual Use Rates of E le c t r ic i t y  in Dollars
APPENDIX 15
Survey completed: March 22, 1972 '
Period covered: March 1971 through January 1972 (11 months)
Service equipment: 4 8,600 gallon diesel fuel tanks
2 75 W generators (one standby)
underground wiring and house meters
Fuel use during period: 18,500 gallons




Do lla r cost to customers over 11 month period:
a l l  public
users________private_______commercial buildings
Total 17,049 11,963 2,136 2,951
Average/mo 1,550 1,087 191 268
An additional monthly rate o f $2,500 is  paid by the Bureau of Indian 
A f fa ir s  elementary school.
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APPENDIX 16 
A Survey of L iv ing Conditions in  Nome 1970
Date o f Survey: September 6, 1970
Sample: 4 resident households, 28 people
Summary of resu lts:
Three of the four heads of fam ilies surveyed have fu l l- t im e  cash 
employment. One retired head of household moved to Nome fo r medical 
reasons.
One family owns the house occupied, the other three rent. Rental 
rates of $200-$300 per month are most common. A ll fam ilies use 
heating o i l  stoves and e le c t r ic  or propane stoves fo r cooking. A l l  
homes are supplied with a f u l l  array of appliances. One family owns 
two motor vehic les.
Three of the four fam ilies have males o f hunting age. One o f the 
three has a small complement of hunting equipment used only on 
occasion.
The only game food in storage among these households is loca l f ish  
caught the preceeding winter.
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CONCLUSION
The purpose of th is study is to assess the ro le of local food 
resources in the function of the community at the Northwest Cape of St. 
Lawrence Island. In the course of descriptions of i t s  components 
several consistencies have been noted in the overall function of the 
community which estab lish i t s  patterns of resource u t i l iz a t io n .  These 
may be reviewed as part of a f in a l comment on the character is t ics  of 
the community, the l i k e ly  effects of current changes and the u t i l i t y  of 
the analys is.
I t  has been established that the basic production unit common to 
the entire Island is  and has long been the composite band. Groups 
larger than extended fam ilies reside together and cooperatively exp lo it  
the migratory food species of the ir  habitat. Accepting the importance 
of the tr ibe  or rumka, the family remains the in s t itu t io n  most highly 
valued. The best that a hunter can do is  provide an ample supply of 
fresh and varied food to his family and to as many of his next-of-kin 
as w i l l  accept i t .  The d iv is ion  of labor within families requires that 
each member espouse th is  value. The conclusion that a devaluation of 
the family leads to a devaluation of the society as a whole is  required 
by the fa c t  that the entire social and economic fabr ic  of the community 
is  structured around the family. The emigration of whole family units 
in number during the 1958-1972 period substantiates i t s  importance in 
socia l and economic processes. Another demographic pattern of importance 
to the strength of the fam ilies of the community is the large and
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persistent excess of unmarried males over unmarried females. These 
patterns appear to be mainly responsible fo r the observed leveling of 
the s ize of the Cape population.
These and another very d iffe rent set o f events reveal the importance 
of evaluating the economy and demography of the Island-mainland complex 
rather than the Island alone: the recently in it ia te d  use of the SW Cape
area of the Island as a spring bowhead whaling stat ion. One of the 
adjustments required of the population during the European contact period 
was, in addition to a reduction in s ize , the abandonment of the south 
side of the Island. The in s t itu t ion s  of school, church, store and post 
o ff ice  undoubtedly contributed to i t s  lack of resettlement, as did the 
very important fa c t  that the people who owned and used the area were dead 
and unburied. The prevalence of emigration indicates a certain d is sa t is ­
faction on the part of the Cape population which is  d i f f i c u l t  to typ ify . 
The opening of the SW Cape area of the Island fo r  co l le c t iv e  use repre­
sents the se lection of another a lte rnative  for increased status and 
income. I t  is  also an expression of a trend toward autonomy. The private 
ownership of land, the current in terest in a loca l two year high school 
and the re spon s ib i l i ty  held by the councils of the community for the 
a c t iv i t ie s  of persons and corporations who v i s i t  the western Island areas 
are also expressions of th is  trend. The observation that d isruptive 
effects of overpopulation or depopulation art buffered by the larger 
mainland population pool is  supported by s im ila r  e ffects in the economic 
realm. The larger economy is  the source of foods, fue ls , capital goods 
and the do lla r  flow around which the economy of the Cape has p a r t ia l ly
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reorganized. The magnitude o f the harvest of local foods is  a f a i r  
measure of the independence from the U.S. econoir\y the Cape population 
maintains. I t  is a matter o f choice. The degree of integration into 
the larger economic and socia l system is  a matter o f choice deriving 
from one p r ic ip le  cha rac te r is t ic  which protects the Island: i t s
geographic iso la t ion .
A conclusion which is  perhaps obvious from the h istory  of the 
occupation o f the Cape is that th is  area has, o f any other Island area, 
best f u l f i l l e d  the needs and desires of the population. Several elements 
of the physical habitat have been described which contribute to th is 
re la t ive  prosperity: a beach, a point, a headland, a nearby lagoon and
rich pelagic and sub l it to ra l waters. Cape hunters are an edge species 
since no important food species is  resident year around and since the 
interfaces o f d if fe ren t physical habitats produce the greatest abundance 
in the b io t ic  assemblages which support the population. The d iv is ion  by 
use and ownership o f the 600 square miles area o f  the western Island 
provides a means of s p a t ia l ly  d is t r ibu t ing  hunting pressures on these 
assemblages. The land has two additional functions: reference points
fo r ocean navigation, and perhaps most important o f a l l ,  providing a 
place fo r she lter and drying out. The 50 meter channel ly ing  between 
the Cape and the coast o f S ibe r ia , and the very proximity o f  th is  coast, 
allowed Sevuokuk to survive the Great Starvation, when other settlements 
did not. This channel was a common navigation route fo r  the American 
and European sa i le rs  who brought about the crash. The security  given 
thereby and immigration from the nearby Siberian coast prevented the
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population from perishing. That the habitat o f the Cape is  rich and the 
community is  longstanding encourages a more t rad it iona l way of l i f e  than 
in the neighboring community of Savoonga. Savoonga people consider the 
people o f Gambell "old fashioned". The very wealth and proximity of 
i t s  ectones encourages autonomy and r e l i a b i l i t y .  But these communities 
are spectacularly wealthy in food species only during the very short 
spring migration period. Persistent e f fo r t  is  required during other 
seasons, as indicated by the several harvest records presented of in d i­
vidual hunters. The prevalence o f t ide  currents, sea swells large enough 
to prevent navigation by skin boat and unstable sea ice require a high 
degree of s k i l l  and accumulated knowledge s t i l l  ac t ive ly  sought and 
gained by younger hunters of the community. This fact alone speaks fo r 
the enduring qua lity  of the re la t ionsh ip  between Cape hunters and th e ir  
habitat, a re la t ionsh ip  which is  l i k e ly  to continue. Cape hunters deal 
da ily  with th e ir  habitat with an intimacy unfam iliar to the urban dweller.
In doing so the hunters provide a higher protein supply for th e ir  
community than perhaps any other in the world. I f  i t  is  true that 
securing su f f ic ie n t  ca lo r ic  intake (Scott, 1956 p 1) was the p r in c ip le  
nu tr it iona l problem faced by Alaskan communities, the present disposal 
of d ietary fa t  (blubber) indicates that th is  is  no longer so. That the 
annual c a lo r ic  requirement of the community (see Table 6) is  about one 
f i f t h  of the annual food ca lo r ie  input allows considerable leeway. The 
population apparently has the choice o f  making up any ca lo r ic  defic iency 
which might occur with e ither an increased consumption of lo c a l ly  
obtained fa ts  and carbohydrates or an increased consumption of purchased
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foods. Only a small fraction of the edible protein provided the community 
orig inates from off-Is land sources of fresh imported foods, whereas the 
re la t ive  do lla r  amounts required for hunting and the purchase of fresh 
foods are s im ila r .  Thus the geographic iso la t ion  of the community allows 
hunting to remain a profitab le  means of securing dietary protein.
I t  is  obvious from the large amounts of petroleum fuels used by the 
community that heating fuels have replaced the use of seal o i l  as a fuel 
and gasoline used in snowmobiles has replaced the use of dogs. These 
e ffects are recent. Hughes notes (1960 p 113 facing) that seal o i l  lamps 
were s t i l l  in lim ited use in 1955 and Fay (1970, pers. comm.) counted in 
the neighborhood of 600 dogs in the community in 1960. In cases such as 
these where one material which is  a source of potential energy replaces 
another (or when such replacement does not occur) i t  is  assumed that th is  
replacement occurs fo r  reasons detectable by an energetic analysis. Snow­
mobiles travel fa s te r ,  further and longer than dogs and in many s ituations 
approaching emergencies, are more dependable. The advantages of freeing a 
woman from more or less constant care of the seal o i l  lamp fo r other 
duties are obvious. In both instances a savings of work resu lts , which 
means a gain in energy. I t  would be foo l ish  and wasteful not to take 
advantage of such savings as well as any reduction in r isk . When 
considering the ca lo r ic  contributions of store foods and loca l foods, 
the ro le  of purchased foods is  very important. Scott (1956, p 1-2) 
observes that there are very good reasons fo r the consumptions of imported 
foods. The loca l food supply may be inadequate, i t  may lack variety , i t  
is  subject to spoilage and i t s  consumption is  not encouraged by
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neighboring Americans. With the exception of the la s t ,  a l l  o f  these 
qua lif ica t ion s  are aspects of food storage operations. That the p r inc ip le  
trading seasons during the la s t  century were in the spring and f a l l  and 
that trade began to increase as the population numbers of food species 
began to decrease e ffe c t ive ly  destroyed food storage practices is  of 
considerable importance among the several changes required by the post­
contact resource system. To encourage a dependence upon trade, food 
storage as practiced by native Americans had to be abolished.
An important aspect of the current technology of hunting is  that 
do lla rs  are required to hunt. A set of basic hunting equipment which 
cannot be lo c a l ly  manufactured costs a family about $2,000. Without 
d o l la rs ,  hunting cannot take place. Therefore, a reduction of d o l la r  
flow would l i k e ly  bring a reduction in hunting. Part of th is  d o l la r  
flow comes from the manufacture o f handcraft goods, part from f u l l -  and 
part-time employment and part from unearned income. Any d o l la r  source 
which does not require that a man give up hunting is preferred, since 
the central purpose of the d o l la r  flow is  to f a c i l i t a t e  hunting. That 
men from the Cape cannot advance w ith in the do lla r  system in the usual 
ways give r ise  to th is pattern. Dollars from d iffe ren t sources are 
used fo r  d if fe ren t  purposes. Handcraft do lla rs  generally support the 
da ily  cost of the hunt. Unearned do lla rs  generally pay for imported 
fresh foods. Any surplus do lla rs  are used fo r  the purchase o f tools 
and other goods useful to the Cape resource system.
I t  is  a generally accepted proposition that the rate of energy use 
per person is  a f a i r  measure o f the power contro lled, or the 'standard
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of l i v in g ' .  But the reverse may also be true: the rate of energy use 
per person is  a measure of the energy that person is  constrained to 
supply. The magnitude of fo s s i l- fu e l energy supplies of the community 
necessarily re f le c ts  the magnitude o f the do lla r  flow. There has been 
l i t t l e  change in annual per capita energy use and annual per capita real 
income fo r the U.S. as a whole since about 1943 (Odum, H.T. p 183 about 
60 m il l io n  kCal and $2,300 respective ly). Annual per capita energy use 
(food and fue l) and annual tota l per capita income are 15 m il l ion  kCal 
and $1,300 respective ly. These lower values may be taken e ithe r as a 
measure of poverty or as » measure o f independence. The choice is  the 
reader 's .
Fig. 14 d isp e l ls ,  at least q ua l ita t iv e ly ,  the notion that the 
Cape system, or any other iso lated system dominated by boundary fluxes, 
comprises a c lus te r of independent variab le. At the very lea s t  there 
are dependent re la tions among throughputs. These relations derive from 
the "open" end-point of the pattern basic to a l l  human operations seen 
at the Cape: by the use of harnessed potential energy, work is  done 
which products allow further operations, some of which involve harnessing 
further energy sources.
The u t i l i t y  o f an analysis of the sort attempted in th is  study may 
be judged by the conclusions ju s t  mentioned and by the several questions 
suggesting fu rther investigation. Certa in ly  past and present storage 
practices deserve study, both in h is to r ica l and in quantitive terms. The 
roles of several important components in the system have not been considered 
here at a l l :  too ls , water, energy inputs from c lim atic  sources and the
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enigmatic ro le  o f information exchanged between hunters. I t  is  also 
possible that the information ava ilab le  here might allow a detailed 
consideration of the Cape system from the point of view of units smaller 
than the community, such as the rumka or the family. As w e ll,  a variety 
of in teresting  questions remain which concern the wealth of s k i l l s  
mastered anew by each generation o f i t s  hunters in accommodating to the 
Cape habitat. One of the older and most experienced hunters puts i t  
simply: "The sea is  our garden" (U.S. Senate Hearings, 1972 p 847).
Although ce rta in ly  not cu lt iva ted , the means fo r gathering from the sea 
are, and a man and his family is  e a s i ly  as attached to i t  as the farmer 
to his f ie ld s .
Considerable variat ion year by year may be expected in the rates of 
in teraction  of the components ascribed to th is  system. Recent le g is la ­
tion granting lands to aboriginal inhabitants of Alaska may require the 
la rger d o l la r  incomes usual to the ownership of private property, while 
that proh ib it ing  the sale of seal hides or the provision o f guiding 
services fo r v is i t in g  hunters w i l l  ce r ta in ly  reduce earned d o l la r  flow. 
Increased dependence on unearned do lla rs  is  a l i k e ly  resu lt  o f these two 
current changes. Another l i k e ly  re su lt  o f a reduction in the flow of 
goods and services re la t ive  to the flow of do llars is  an increase in  the 
quantit ies o f food stored and in the quantit ies of by-products sold.
Given the need, the capacity fo r  a economic independence of th is  community 
from the Alaskan mainland c lea r ly  e x is ts .
Pe rfectly  orchestrated, the human population keeps i t s e l f  well fed, 
and i t s  supporting populations young and highly productive without
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subjecting them to excess stress. The extreme control required by 
domestication most c le a r ly  expresses these e ffects . There is  no question 
that the p r in c ip le  food species of the human population of NW Cape are 
domesticated in an important sense. Centuries of accumulated experience 
with the ir  d is t r ib u t ion  and habits, and with techniques fo r the ir capture 
make success in gathering themjust as predictable as the major weather 
patterns, which is  the same l im ita t ion  faced by the ag r ic u ltu ra l is t .  The 
long-trad it iona l exercises of a certain re s tra in t  with regard to these 
species make th is  sort of domestication possible. I t  is  not domestication 
in reverse although i t  may be reciprocal. The information and experience 
necessary fo r  e f f ic ie n t  hunting is  ac t ive ly  sought and taught. These 
hunters consider themselves professionals. The relaxed atmosphere of the 
community, the lack of fence-building or t i l l i n g  the so i l are misleading. 
I f the ways of the NW Cape hunter contribute an e th ic , and a set of s k i l l s  
necessary fo r i t s  implementation, i t  is  th is : he l ive s  within his habitat
by le t t ing  i t  preserve i t s e l f .  He crops the b io log ica l communities 
sharing his habitat without v io la t ing  his functional ro le  in a b io log ica l 
sense. He integrates these b io log ica l communities by the effects of his 
a c t iv i t ie s ,  turning them to serve his welfare. He has s k i l l s ,  and the 
re s tra in t ,  to use the processes of the habitat for his benefit without 
i t s  destruction.
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FIGURE 15
A Photograph of St. Lawrence Island March 3, 1973 
Scale 1:1 ,000,000
Two Earth Resources Technology S a te l l i t e  photographs taken on the 
same day at an a lt i tude  o f about 570 miles are joined in th is figure which 
conveys a general impression of the re la tion of ice , sea and the land 
of St. Lawrence Island.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
265
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
BIBLIOGRAPHIES
Three d if fe ren t b ib liographies follow, each with a d if fe ren t purpose. 
The f i r s t ,  L iterature Cited, contains a l l  sources referred to th is study 
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a l l  writings known by th is  author. References to the la te  Dr. Foote's 
papers c ited in the Introduction and Methods are l is te d  here. The th ird ,  
A Regional Bibliography of St. Lawrence Island, is  presented as a con tr i­
bution toward a comprehensive regional bibliography fo r  th is  area and is  
not referred to in the text.
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